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This section describes the purpose and scope of the Phase I RESOURCE CONSERVATION 

AND RECOVERY ACT (RCRA) Facility Investigation (RFI) at the CHEMICAL WASTE 

MANAGEMENT (CWM) Vickery TREATMENT, STORAGE AND DISPOSAL (TSD) 

Facility. IT indicates how the findings of this investigation will be used to determine the 

appropriate course of further action, if any, required to address the overall objectives of the 

RCRA Corrective Action process. The Phase I RFI is being completed under the direction of the 

United States Environmental Protection Agency (U.S. EPA) as a condition to the issuance of a 

Part B Permit to CWM-Vickery dated October 24, 1994. As stated in the Part B Permit, CWM

Vickery must investigate potential releases of hazardous waste(s) or hazardous constituent(s) 

from all Solid Waste Management Units (SWMUs) at the facility, regardless of when the waste 

was placed in such units. If these investigations show the presence of hazardous waste 

constituents in the environment at concentrations that pose a risk to human health and the 

environment, Corrective Measures may be necessary. 

This Quality Assurance Project Plan (QAPjP) presents the organization, objectives, planned 

activities, and specific QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) procedures 

associated with the Phase I RFI for this facility. Specific protocols for sampling, sample 

handling and storage, chain-ol:custody (COC), and laboratory and field analyses described 

herein. All QA/QC procedures will be structured in accordance with applicable technical 

standards, U.S. EPA's requirements, regulations, guidance, and technical standards. This QAPjP 

has been prepared in accordance with a guidance manual entitled, "Region 5 Model RCRA 

Quality Assurance Project Plan," May 1993. 

1.1 Introduction 

This Phase I QAPjP was prepared by Rust Environment & Infrastructure, Inc. (Rust) for the 

CWM-VICKERY TSD Facility at the request ofCWM-VICKERY. The QAPjP is appended to 

the Phase I RFI Work Plan, dated August 1995 REVISED MAY 1996. A Field Sampling Plan 

(FSP) WHICH is included as Section 5 of the Phase I Work Plan (WP) is hereby explicitly 

0: \31162 -!WI' DRAF11QAI'.!f'. Df' '(}Af'.Jp_ W P {) MAY 1996 .1ttg"'' 1995 
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incorporated into this QAPjP by reference. THE Project Management Plan (PjMP) and a Health 

and Safety Plan (HASP) are also appended to the WP. 

1.1.1 Objectives of Phase I 

The purpose of the Phase I RFI is to determine if releases have actually occurred from 53 

SWMUs and 10 AOCs identified in (and/or subsequent to) the RCRA Facility Assessment 

(RF A). Specifically, are there hazardous waste constituents in the soils adjacent to and 

underlying the SWMUs and AOCs or in the sediments of surface streams draining the site ~ 

ADDITIONALLY, GROUNDWATER WILL BE ASSESSED BY VALIDATION OF 

HISTORICAL SITE DATA SUPPORTED BY THE COLLECTION OF GROUNDWATER 

SAMPLES. ~ The Phase I RFI report will propose specific and focussed investigations to 

assess the extent and risk-impact of those releases, including l'URTHER 

CHARACTERIZATION ithestigatiefi of groundwater, if NECESSARY. ALL DATA 

COLLECTED WILL BE USED TO SUPPORT A QUANTITATIVE RISK ASSESSMENT 

(QRA) TO RECOMMEND AN APPROPRIATE CMS, IF NECESSARY. ttpptepriate. If not, 

there <<ill be ne !'teed to it" estigate the possible presence ef hazardous "aste eenstitue!Its in 

grotmdv\ater or to assess potential intpaets to off site smfaee 10fiter Jeeeptors. 

This approach is being taken because most of the SWMUs and AOCs at the facility were land

based units used for the storage of liquid hazardous waste prior to deep-well injection or for the 

treatment of residuals by land-farming. Some of these units have been "clean-closed" and some 

have been only partially closed. They arc underlain by clayey lacustrine and glacial till soils 

which, based on several years of semi-annual and quarterly groundwater monitoring. have 

substantially limited the migration of hazardous waste or hazardous waste constituents into the 

subsurface. 

Objectives of the data collection will be as follows: 

• Characterize the nature of residual materials at those SWMUs and AOCs not "clean-closed" 

by drilling borings and collecting samples of these materials. Data tjtlalit) fittlst be st1ffieient 

fm ase in a tjualitati<e dt1ring the Phase I RFI. The resalts eftltis risk assessntefit ;,et!ld be 

med te duelep aetiea luels (i.e., eoneeftl!atioas that "ould trigger a Cerreeth·e Measures 
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Study (CMS) fur the Bite). The data qtlalit;· Bheuld alse be Btlffieient fur ttBe in a QRA 

Bhetlld that !lt'tl' e neeeB3!!!f at Beme ftltttre !leint in the RCRA: Cerreeti <'e Aetieu PreeeBs 

(CAP). 

• Determine through borings and soil sampling if there are hazardous waste constituents in the 

soils adjacent to and underlying the SWMUs and AOCs i.e., have hazardous waste 

constituents been released beyond the boundaries of the SWMUs and into the environment 

De!lending en the eeufigutatien efthe indi ,idual S'.\'MU er AOC, This WILL eettltl involve 

the collection of soil samples from beneath residual waste materials, or the collection of 

surficial soil samples. During this determination, it may be readily apparent from field 

observations that hazardous waste constituents are present in the soil, and if so, the borings 

would be extended to assess the vertical extent of migration. IF THIS IS NEEDED, THE 

CWM PROJECT MANAGER WILL CONTACT THE U.S. EPA PROJECT MANAGER 

BY TELEPHONE AND CORRESPONDENCE DETAILING THE CHANGES. Brita 

qual it) tttttBt be Bttffieieut fur use in a qttalitati, e riBk asBeBBtneftt dttritlg the Phase I RFL 

The teBttltB ef this I'iBk aBBeBBtttetlt .. euld be ttBed te de·,ele!l Etetietl le,elB (i.e., 

eeneetll!EttieuB thEtt "euld trigger a CMS fut the Bite. The data qttality Bheuld ulBe be 

stt!Tieietlt fur me in a QRA ,;hettld thttl l'lle ve lieeeBBar; at Beme future !leiut iu the RCR/1: 

8AfL 

• Characterize the effcctiYeness of the clean closure of former SWMUs now underneath the 

TOXIC SUBSTANCES CONTROL ACT (TSCA) Closure Cell by collecting a sample of 

groundwater from the capillary drainage layer. This layer has continual inward flow, and the 

groundwater flowing into it has traveled through the clean-closed soils of the former 

SWMUs. Data qttality tnttst be Bttffieient fer use in Et QRA dttting the PhaBe I FU'L The 

reBtlllB ef thiB QRA ..-ettld be ttBed te de vele!l aetieu le, elB (i.e., eeneentratiem that v1ettld 

ttigger a CMS fut the site. The dEttEt qtlalit) Bheuld Etlse be Bttffieieut fur ttBe in Et QRA 

Bheuld thEtt !lre~·e neeeBBEtf)' at seme fllttlre !ltliftt ifi the RCRA CAP. 

• Characterize residual effects of releases to surface water drainage-ways at the site by 

collecting samples of sediment at exit points from the site, WHICH HAVE BEEN 

IMPACTED BY PREVIOUS SPILLS. Data qtialit; mtlBt be Bttffieient fur ttBe ifi Et QRA 

during the Phase I FU'L The resultB ef this riBk assesBmellt ..-euld be ttsed te de' ele!l aetiell 
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le, els (i.e., eeneelltratimB thflt .. ealel trigger a CMS fur the site). The elata I:J:t!Etlity sheulel 

alse be saffieiellt fer ase ill a QRA sheulel that pre, e neeessary at seme futare peillt ill the 

RCRA:CAP. 

• CHARACTERIZE, THROUGH THE COLLECTION OF GROUNDWATER SAMPLES 

FROM FIVE ON-SITE GROUNDWATER MONITORING WELLS (ONE 

UPGRADIENT, FOUR DOWN GRADIENT) AND VALIDATION OF RECENT 

HISTORICAL GROUNDWATER MONITORING DATA, THE GROUNDWATER 

DOWN GRADIENT FROM SELECTED SWMUs AND AOCs ON-SITE. 

I .1.2 Project Status/Phase I 

Rust will utilize an integrated and phased approach for the RFI. The Phase 1 RFI will integrate 

existing data with information that will be gathered DURING THE PHASE I RFI. threctgh tlireet 

fielel im estigatiet~s 

The Phase I RFI will include: 

• Residual waste material sampling to characterize SWMUs and AOCs not "clean-closed"; 

Deeper Subsurface soil sampling at SWMUs and AOCs where residual materials are still 
present to determine if hazardous waste constituents have been released into the underlying 
native soils. 

Surface soil (0 to 24 inches) sampling at SWMUs and AOCs where liquids or sludges were 
or could have been released to the ground surface; 

• Subsurface soil (>24 INCI-IES) sampling to assess the vertical extent of migratiefl 
contamination where the uppermost native soil shows field evidence of contamination; 

Sampli!ig ef Greunel'<'<ater SAMPLING OF eelleeteel WATER itt FROM the capillary 
drainage layer of the TSCA Closure Cell to characterize the effectiveness of clean closures 
at former SWMUs now located beneath the CLOSURE Cell; 

• THE VALIDATION OF RECENT HISTORICAL GROUNDWATER MONITORING 
DATA SUPPORTED BY GROUNDWATER SAMPLING FROM FIVE 
GROUNDWATER MONITORING WELLS; 
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Sediment sampling OF SURFACE WATER DRAINAGEWA YS at the exit points for 
streams draining the site to assess residual impacts of releases to surface water; 

Soil, ftfl:d sediment AND GROUNDWATER samples will be analyzed for Appendix IX volatile 

organic COMPOUNDS (VOCs), semi-volatile organic COMPOUNDS (SVOCs), pesticides 

(organochlorine and organophosphate), POLYCHLORINATED BIPHENYLS (PCBs), 

DIOXINS\FURANS, herbicides, metals, cyanide, sulfide, and CHLORIDE. sail !JII. 

Approximately 10 percent of these samples will also be analyzed for SOIL pH, cation exchange 

capacity (CEC), Atterburg limits, percent moisture, grain size distribution, and total organic 

carbon (TOC) to determine soil physical parameters and their effect on POSSIBLE 

contamination migration. The gtettftdwfrter Sfllfl!Jle freta the ea!Jillat) draill dill be aHalyzed for 

A!J!JCHdix IX VOCs, SVOCs, !JCstieides (mgflfteehleriHe aHd ergaHe!Jhes!Jhate), PCBs, 

he1 bieides, metals, C) aHide, sttl!Jhide aftd diexifl. 

Data freta the Phase I RFI \iill be e, alttated i11 eeHjttHetiefl with exioting data te dete1 mille 

\vhether a Pltttse II RFI is Heeessary. If hazttrdetts ·.vaste ee11stitttents are !Jteswt ifl the sails er 

sediments tttthe site. A QRA will be performed USING ALL DATA COLLECTED FROM THE 

PHASE I AND PHASE II lNVESTIGA TIONS. IF UNEXPECTED RISKS ARE DERIVED 

FROM THE QRA, A CORRECTIVE MEASURES STUDY WILL BE COMPLETED. te 

establish aetieh le, els far tire site, and the Phase I RFI IC!Jetl dill !Jre!Jese S!Jeeifie a11d foettssed 

ill, estigatiens te ttssess the exteflt aitd risk iflt!Jf!Ct ef these releases, iitelttdiug investigation ef 

gtettftd .. ater if a!J!llD!Jtiate. If Hat, there Hill be ne 11eed te ifl'v estigate the !JOSsible !Jresenee ef 

hazatdetts "'aste eeHstitttwts i11 gtettnd Mtter at te assess !JOteittial im!Jaets te aff site sttr face 

'v\ater teee!ltars. The ratiaHale and sea!Je af fill) Phase II RFI .. ill be disettssed ·.vith and 

fi!J!Jteved by :he U.S. EPA !Jtiat ta im!Jlementatian. 

Potential Phase II RFI work may include: 

• Additional soil or sediment sampling to further define the extent and concentration levels of 
hazardous waste constituents in these media; 

• Sampling of existing manitaring wells where such MONITORING wells are appropriately 
positioned to assess a particular SWMU or AOC with soil contamination; and 
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Installation of additional monitoring wells where the existing MONITORlNG WELL 
network can not adequately characterize potential groundwater impacts from a SWMU or 
AOC with soil contamination. 

A technical memorandum, presenting the Phase I RFI data and recommendations of the QRA 

will be prepared and submitted to the U.S. EPA. After a review of the technical memorandum, 

the need for implementing a Phase II RFI will be evaluated in light of the overall objectives of 

the Corrective Action process. 

This QAPjP is intended to fully address the scope of THE Phase I RFI. aetivitie3 at the 3ite. To 

the extent that THE potential Phase II RFI IS comparable to THE Phase I RFI. this QAPjP is 

expected to apply; however, specific review of any proposed Phase II RFI activities and this 

QAPjP will be required to assess its applicability and the need to provide further information in a 

"Phase II RFI QAPjP Addendum." 

1.1.3 QAPjP Preparation Guidelines and Historv 

As explained above, this Phase I RFI QAPiP has been prepared in accordance with the "Region 5 

Model RCRA Quality Assurance Project Plan", dated, May 1993. A pre-QAPjP meeting was 

held in Chicago on January 17, 1995. CWM-Vickcry submitted a document describing a 

proposed grouping of SWMUs and outline the project objective on February 17, 1995, and 

received comments from U.S. EPA on April I L 1995. The timing of this receipt did not allow 

the comments to be incorporated in the first draft of this QAPjP submitted in April 1995. 'fhe 

et11rent "VERSION 0" of the QAPjP (August 1995) has been 3Ub3tantiall; REVISED re 11titteli 

in response to the FEBRUARY 27, 1996 April II, 1995 comments and tlte3e received on 

"VERSION 0." the fir3t draft. ADDITIONALLY, COMMENTS ADDRESSED DURING THE 

MARCH 25, 1996 MEETING HAVE BEEN INCORPORATED INTO THIS QAPjP. THIS 

PHASE I RFI QAPjP, THEREFORE, WILL BE REFERENCED AS "REVISION !." 'flffl 

Phase I RFI QAPjP therefore retaim a "Ver3ien: 0" 3tatu3. 
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As described in Section 2.1 of the Phase I RFI WP, the CWM-Vickery TSD Facility is located in 

a rural, unincorporated area of Sandusky County in the north-central part of Ohio. 

1.2.2 Natural & Manmade Features and Topography 

The natural and manmade features of the CWM-Vickery TSD Facility are described in Sections 

2.1 and 3.1 ofthe Phase I RFI WP. 

1.2.3 Local Geology & Hydrogeology 

Information concerning the site's geology, soil, groundwater resources, surface hydrology and 

drainage is presented in Sections 3.2 and 3.3 of the Phase I RFI WP. 

1.3 Site/Facility History 

1.3. I General History 

The CWM-Vickery TSD Facility provides for the treatment, storage and disposal of liquid 

hazardous wastes. The site began as Don's Oil Service begtttt WHICH STARTED operations at 

this facility in 1958 and in 1970 changed its name to Ohio Liquid Disposal (OLD). Waste 

Management, Inc. (WMI) acquired the facility in 1978 and later transferred it to CWM (a wholly 

owned subsidiary of WMI). 

The FACILITY BEGAN site .. as iHitiatcd as an oil recovery facility to provide hauling services 

for waste oil from neighboring industries to a central facility and to recover the oil for eventual 

resale. As time went on, the facility started to accept various industrial wastes and stored them in 

surface impoundments. In 1964, the FACILITY 3ite was granted permission by the State of 

Ohio to accept chemical process waste. More surface impoundments were constructed to hold 

these wastes. As the inventory of wastes increased the site began searching for a suitable means 
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to dispose of the waste. In 1972, OLD was granted permission to drill a test hole to evaluate the 

subsurface conditions for the possible location of an injection well. After a number of years of 

applying for THE approval to use the injection well, being denied, and appealing, an approval 

was finally granted to inject waste into the subsurface wells dftHed on-site. A total of 7 

injections wells were drilled on-site throughout the history of the facility (Injection wells I, lA, 

2, 3,4, 5 and 6). 

During the history of the facility, a total of 12 surface impoundments existed. These surface 

impoundments were constructed between the years 1964 through 1975. As injection of wastes 

began, the surface impoundments were closed. Between the years of 1979 to 1992, all of the 

surface impoundments were closed. Details of these closures can be found in Section 6.0 of the 

Report on Current Conditions (December 1994 Revised April 1994 ). Injection wells I, I A and 3 

were plugged and abandoned due to mechanical and physical failures. Presently, Injection Wells 

2, 4, 5 and 6 are active on-site. 

Additional ACTIVITIES facilitie3 tl3ed at the site INCLUDED te> TREATMENT, treat;

STORAGE and DISPOSAL of wastes. iflelttded. Land farming activitie3 and oo oil recovery 

WERE THE MOST PREY ALENT OF THESE ACTIVITIES. facility. 

In order to provide for the disposal of the wastes generated during the closure of the surface 

impoundments and other treatment facilities, CWM-Vickery was granted an approval to 

construct a Toxic Substances Control Act (TSCA) closure cell. The closure cell was built 

between 1986-1988. Waste from a temporary waste pile was finally given an approval to be 

moved into the closure cell in 1990. The waste in the closure cell is comprised of stabilized 

wastes GENERA TED DURING stabilized the closure of the surface impoundments, and specific 

site facilities detailed in the 1984 Consent Decree. FIVE A httlttber of the surface impoundments 

liCHl33 the 3ite were certified "clean closed" (i.e., Ponds 4, 5,7, II and 12) by the STATE OF 

OHIO ENVIRONMENTAL PROTECTION AGENCY (OEPA). 

Presently, THE CWM-Vickery TSD FACILITY receives a large variety of liquid hazardous 

wastes. The most common types inclnde; pickle liquors, acid wastes, caustic wastes, neutral 

wastes, and other aqueous wastes including landfill leachate. The facility does not accept 

radioactive wastes, infectious wastes, explosive or shock sensitive wastes, air reactive wastes, 

0: 13862 -1 WP DRAFT.QAP JP. DP',QAP JP. WI' D MAY I996AugroJf 1995 



CWM-Vickery, Inc. 
Phase I RFI QAPJP 

MAY 1996 A•g.,st/995 
Revision I 
Section I 

Page 9 of20 

compressed gases, reactive wastes that generate dangerous quantities of toxic or explosive gases 

when acidified, bulk ignitable wastes, bulk wastes containing >5% VOCs, or wastes that the 

facility deems can not be managed properly. 

1.3 .2 Past Data Collection Activities 

The CWM-Vickery TSD Facility has been subject to a number of hydrogeologic and geologic 

investigations since 1983. The following summaries are based on a review of reports and 

supporting documents submitted by consultants and information obtained from the project files 

of the U.S. EPA and the State OF OHIO. 

1.3.2.1 Hydrogeologic Assessment(! 983) 

This assessment was completed by Bowser-Morner, Inc. and is summarized in their report titled 

"Hydrogeologic Assessment, Northern Ohio Treatment Facility, Vickery, Ohio", dated May 3, 

1983. The purpose of this assessment was to perform a hydrogeologic study and analysis of 

existing groundwater quality data. The work was done in accordance with the special terms and 

conditions set forth by the Hazardous Waste Facilities Approval Board (J-JWFAB) in the site 

permit issued December 1981. The hydrogeologic investigation \Vas based on a comprehensive 

soil boring and superficial rock coring program integrated with data available in published and 

unpublished literature. Water quality data was summarized and evaluated utilizing regression 

analysis. 

The report summarized that the natural soil conditions are good to excellent for the containment 

of the types of waste handled at the site. A statistical analysis of the groundwater quality data 

indicated that most of the parameters except for hardness, sulfates and chlorides were below 

federal drinking water standards at the time of the analysis. Of these parameters, hardness and 

sulfate concentrations were attributed to the natural groundwater and the mineralogy of the rock 

formation through which it flows. The reasons for the elevated chloride levels WERE wtt:5 not 

determined as part of this study. The study recommended additional testing, analysis and 

installation of new monitoring wells. 
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This review was completed by Golder Associates (GOLDER) and described in their report titled 

"Geotechnical and Geohydrologic Data Review, Vickery, Ohio Chemical Waste Management 

Facility", dated June 20, 1983. The report was requested by CWM-Vickery in conjunction with 

the OEPA, to perform a thorough review and study of all the geotechnical and geohydrologic 

data available. The report summarized the geologic and hydrogeologic conditions at the site. 

This included details on the types of deposits, structural features, permeability (vertical and 

horizontal), water level data and the groundwater flow directions and velocities. An overall 

understanding of the hydrogeological system at the site was developed with the data available to 

the date of the report. This was summarized by Golder as an interim step in defining the aquifer 

parameters and more quantitatively understanding the system. Additional studies and continuing 

studies were to be directed toward providing these data and information needed to accurately 

assess the potential for groundwater contamination at the SITE. The tesults of these studies ,,.et e 

te be ptesettted V~heu the <'>ete tl<tti!ttble. In conclusion, Golder stated that the Vicker) site is 

considered to have characteristics favorable for locating a hazardous waste facility. 

1.3.2.3 Summary of Hydrogeologic Conditions I 1983) 

This summary was completed by Golder Asseeiates and described in their report titled 

"Summary and Characterization of Site Hydrogeologic Conditions" dated September 29, 1983. 

The purpose of this report was to present a more detailed discussion and interpretation of site 

hydrogeology, based on the results of published data and previous studies at the site by others. 

and the most recent results of field investigations at the site. A summary of hydrogeologic 

conditions was made by Golder which include: 

• The site is underlain by some 40 ft. to 50 ft. of lacustrine clay and glacial till overburden. A 
series of carbonate deposits extend from the overburden to depths of about 600 ft. 
Underlying the carbonate deposits is a sequence of sedimentary rocks which extends to the 
Precambrian basement rock at a depth of about 2,900 ft. 

• The water table in the overburden is close to the ground surface. Although all of the 
overburden below the water table is saturated, it is not considered an aquifer because of its 
very low hydraulic conductivity. 
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The uppermost aquifer at the site is in the carbonate rocks of the Salina Group ("Big Lime" 
Formation). This confined aquifer and potentiometric surface is about 10ft. to 15ft. below 
ground surface. 

• The ambient water quality in the carbonate aquifer is poor due to naturally high TOTAL 
DISSOLVED SOLIDS (TDS) and sulfate content The base of the carbonate aquifer is 
considered to be the base of potable water in Ohio. The groundwater in the sedimentary 
rocks beneath the carbonate aquifer is generally a brine water. 

• 

• 

• 

Groundwater level monitoring at the site indicates that on-site pumping has created a cone of 
depression in the upper portion of the shallow dolomite aquifer. This cone of depression 
may impede off-site migration of water in the upper portion of the dolomite. 

The direction of groundwater flow in the overburden is generally downward. The rate of 
flow to the underlying dolomite is less than 0.07 ft./yr. and is controlled by the low 
hydraulic conductivity of the soiL 

The natural groundwater gradient in the dolomite aquifer (disregarding the effects of on-site 
pumping) is thought to be directed toward the northwest There is currently no data 
available regarding the vertical gradients within the dolomite, but it is possible that there is a 
slight upward flow component 

ADDITIONAL HYDROGEOLOGIC INFORMATION IS PROVIDED IN APPENDIX C 
OF THE PHASE I RFI WP. THIS INFORMATION INCLUDES WATER LEVEL 
HYDROGRAPHS FOR ALL MONITORING WELLS ON-SITE 1986 TO 1995, 
MONITORING WELL CONSTRUCTION DETAILS, PRECIPITATION DATA FOR 
1995, TWO REPORTS WHICH DISCUSS TRITIUM ANALYSIS, AND 
HYDROGEOLOGICAL VERTICAL FLOW NETS. THIS INFORMATION WAS 
PROVIDED TO DR. WAYNE PETTYJOHN TO SUBSTANTIATE VERTICAL FLOW 
OF GROUNDWATER WITHIN THE LACUSTRINE AND GLACIAL TILL ZONE ON
SITE. 

1.3.2.4 Additional Studies 

Several additional studies have been performed since the above have been completed. These 

studies and investigations have centered on describing certain specific areas at the facility. A list 

of previous studies is provided in Table 3-1 of the PHASE I RFI WP. 
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1.3 .3 Current Status 

Based on reports and documents reviewed for the site, and a current assessment of all available 

information, the following target compounds and source area release mechanisms have been 

targeted for further investigation. 

• Past Facility Operations. The potential for releases to the soil and groundwater at the facility 

from past operations vary depending on the nature of the SWMU. SWMUs with adequate 

secondary containment have a low potential for releases to the soil and groundwater. 

However, before the mid-1980's most of the SWMUs at the facility did not have adequate 

secondary containment and releases to the soil were not uncommon. ALL OF THESE 

RELEASES WERE CLEANED UP IMMEDIATELY FOLLOWING THE KNOWLEDGE 

OF THERE OCCURENCE. 

Most of the medium-size historical releases (50 to 5,000 gallons) resulted from failures of 

the POLYVINYL CHLORIDE (PVC) waste transfer lines which carried liquid waste 

between the former surface impoundments. tanks, filter buildings and pumphouses. These 

releases ptebably MAY IIA VE impacted the SURFACE soil but had little effect on the 

groundwater because of the low permeability of the clay soil. alid rtlafty of The releases were 

immediately REMEDIATED. heated "it!t lime alid the eofttamiftated soil ntts rente 1'Cd. 

• Surface Impoundment. The former unlined surface impoundments POSED A RISK TO 

SOIL AND GROUNDWATER. httve had the ~realest impact on the soil tmd potentially the 

grot~ndnater at the site. The increased hydraulic head created when the surface 

impoundments were filled with liquid wastes MAY HAVE contributed to deeper and more 

per. asi, e contamination of soil beneath the surface impoundments. TYPICALLY, several 

feet of contaminated clay were removed from seme ef the surface impoundments during 

closure ACTIVITIES. 

Studies performed at the site have statistically evaluated ele • ated concentrations in the 

monitoring wells AT Oft the site. and have IT HAS BEEN concluded THAT one isolated 

location (L-19) as BEING contaminated with 1,2-DICHLOROETHANE. MIGRATION OF 

1,2-DICHLOROETHANE CONTAMINATION TO THE BEDROCK AQUIFER IS NOT 
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LIKELY BECAUSE OF THE LOW PERMEABILITY OF THE GLACIAL/LACUSTRINE 

CLAY. The deeper bedreek Ett'jtJifer hEts Et less likely petential fN eeutamiflatien dtte te the 

le" perrneftbilit; ef the e!Et) . 

• StufEtee 'f>'ater. DRAINAGE SYSTEM Several large releases of liquid hazardous waste to 

Little Raccoon Creek and Meyers Ditch have been documented. In 1979, a spill of up to 

96,000 gallons of hazardous waste from the transfer line between surface impoundment 7 

and II reached Meyers Ditch. The waste was reported to have been pumped out. On March 

3, 1986, approximately 75,000 gallons of Waste Pile leachate was accidentally released to 

Little Raccoon Creek through surface water flow control gate G-l at the Leachate Retention 

Pond. Sttbsetjttefll testing ef the ereek v.Etter she .. ed little eentEtminEttien present. Other 

releases have occurred to the surface water, one as recently as April 1993. ALL RELEASES 

WERE REMEDIATED IMMEDIATELY AFTER OCCURRENCE. AN EVALUATION 

OF THE AQUATIC COMMUNITIES IN LITTLE RACOON AND RACOON CREEKS 

WAS COMPLETED TO DETERMINE THE EFFECTS OF THE 1993 SPILL, IF ANY. A 

REPORT WAS COMPLETED BY ENSR IN AUGUST 1993 DETAILING THE 

RESULTS OF THE EVALUATION. THIS REPORT IS PROVIDED AS APPENDIX C. 

Due to the nature of the wastes which were released, an analysis of the streambed sediment 

for such constituents as. metals, PCBs and SVOCS should be made to characterize this 

medium. 

The ALTHOUGH REMEDIATED AT THE TIME, historical releases of contaminants as 

described above may have resulted in the some contamination of on-site soils and CWM-Vickery 

TSD Facility buildings. Althettgh sigflifieEtfll Etttentpts hEt,e beefl ruEtde te remec!iate the 

eefltEtmiflt!liefl i.e .• on seil 1 eme , Etl, lrEtflsfer lifle exeEt, Etliofls, ete., peteutiEtll) eeueeutrEttiefls of 

r esidttEtl <tEtste mEt) remEtifl ifl seils e, en thetJgh the primal; se ttrees hEt' e be eft reme , eel. At this 

time, these soils WILL BE EVALUATED TO DETERMINE IF THEY constitute a secondary 

source of contamination, potentially affecting human and environmental targets in the area of :;ite 

THE CWM-VICKERY TSD FACILITY. 

1.4 Project Objectives 
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THE DATA QUALITY OBJECTIVES (DQOs) FOR THIS PHASE I RFI REFLECT THE 

QUALITY OF DATA NEEDED TO SUPPORT DECISIONS MADE DUR1NG THE RFL 

THESE DQOS ARE DETERMINED BASED ON THE END USAGE OF THE DATA AND 

DIRECTING THE RFI TOWARD THE CMS. 

THE CWM-VICKERY PHASE I RFI DQOs, OR PROJECT REPORTING LIMITS (PRLs) 

PRESENTED WITHIN THIS QAPjP, ARE THE HIGHEST ANALYTICAL LEVEL 

ACHIEVABLE BY THE LABORATORY TO SUPPORT A QRA. THESE PRLs ARE 

DEEMED ADEQUATE AS MOST OF THE DOCUMENTED SWMUs ARE BELIEVED TO 

REPRESENT MINIMAL ENVIRONMENTAL CONCERNS. 

IF UNEXPECTED SITUATIONS ARISE DURING THE PERFORMING OF THE PHASE I 

RFI, DQOs MAY BE CHANGED TO REFLECT THE TYPE AND USE OF DATA NEEDED. 

HOWEVER, THE OVERALL PROJECT OBJECTIVES FOR THIS RFI WILL NOT CHANGE 

AS MOVEMENT OF THE RFI TO THE CMS IN A TIMELY MANNER IS THE ULTIMATE 

PROJECT OBJECTIVE. THE MECHANISM FOR MOVEMENT THROUGH THE RFI WILL 

BE THAT ANY DETECTION ABOVE THE PRL OR "NON-DETECT", FOR WIIICH THE 

PRL IS ABOVE EPA REGION 5 DQL, WILL BE DEFINED AS POTENTIAL 

CONTAMINATION FOR RISK ASSESSMENT. 

Data Qttalit) Objeetioes (DQOs) ate qttalitali<e auel qttatttitatioe statemettts whieh speeif; the 

qttalit) ef the data teqttired te sttppmt deeisiens made dwiug RFI.'CMS aetiYities and are based 

en the end tlsage ef the datate be eelleeted. As stteh, diffcrettt dttta ttsage tttft) teqttite diffctent 

!nels ef data qualit;. Thete me at least fi,e ft!iftl)tiealle\els which address 'l!lrieus data uses 

and the QA/QC effert attd tnetheds teqttired te aehine the desited le, el ef qttalit;. 

1.4.1 Specific Objectives by Activity/Media 

The purpose of the Phase I RFI is TO COLLECT te g!ithet sufficient information to evaluate 

whether releases have occurred at 53 SWMUS (organized into 9 groups) and 10 AOCs. areas ef 

eeneer!l. If releases have occurred, the Phase I RFI will provide information on the nature of 

these releases (i.e., constituents and concentrations) and may provide some information on the 
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vertical extent of contamination. Constituent and concentration data will be used TO 

QUANTITATIVELY E[li!tlilativel) te assess whether unreasonable health risks are associated 

with the releases. ancl te establish aetieu le, els fen determining the neecl fer ftutlter in, estigatien 

ancl/er CAP. 

The specific objectives of the data collection at the CWM-Vickery TSD Facility are as follows: 

Field SCREENING mel'litering of VOCs will be performed for the following purposes: I) 

general characterization of possible contaminant levels through casual screening of soil cores; ii) 

selection of samples for laboratory analysis through a specified headspace screening of soil 

samples; and iii) monitoring of ambient and work-space atmospheres for worker health and 

safety. This data collection activity will be performed on-site using an HNu OR 

PI-IOTOIONIZATION DETECTOR (PID). THE This clata .,-ill reE[tJire a sereel'ling level ef clata 

t'[tifllit). This le\ el ef clf!ta t'[t!fllity ret'[tJires documentation of instrument calibration, in 

accordance with procedures specified by the manufacturer, and ftt-ft-frequency IS specified in 

Section 6 of this QAPj P. 

At two of the SWMU groups (Groups A and C), where clean closure has not been performed, 

samples of the residual materials will be collected and analyzed for Appendix IX parameters 

using SW-846 methods. te eharaeteril':e the uflttJre efthese materials. This data WILL serve AS at 

the basis for reducing parameter lists for future phases of RFI work (if such work is needed), and 

might be used in A QRA. t'[tla!itati'o e As such, a confirmation LEVEL of DQOs will be required. 

At eight of the SWMU groups (Groups A, C, D, E, F, G, I-I, and I) and four of the AOCs (A, B, 

C, and F) soil samples will be collected and "ill be analyzed for Appendix IX parameters using 

SW-846 methods. THE ANALYTICAL RESULTS WILL BE USED to determine whether OR 

NOT there has been a release of hazardous waste or hazardous waste constituents into the native 

soils adjacent to or underlying THE SWMU OR AOC. these leeatiel'ls where IF field 

ebsero atiem SCREENING indicates that contamination is present in the uppermost native soil, 

additional soil samples will be collected at greater depths to characterize the vertical extent of 

migration. These data will be used in E[lifllitfllive A QRA. As such, a confirmation level of 

DQOs will be required. 
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At SWMU Group B, a gretmdwater sample will be collected from the capillary drainage layer 

that underlies the TSCA Closure Cell and analyzed for Appendix IX parameters using SW -846 

methods. This cell was built "over" the area that formerly contained SWMUs #4, 5 and 7, which 

were "clean closed." There is continual inward flow to the drainage layer, and the groundwater 

flowing into it has traveled through the "clean closed" soils of the former SWMUs. These data 

will be used in qttalitati ,e A QRA. As such, a confirmation LEVEL of DQOs will be required. 

At ene AOC (II), Sediment samples will be collected along Meyers Ditch IN RESPONSE TO 

REPORTED RELEASES FROM AOC Hand analyzed for Appendix IX parameters using SW-

846 methods to CONFIRM THAT NO ehataeterize residual effects of the APRIL 1993 sfflgle 

1-ttrge-release of processed acid wastewater HAS OCCURRED TO that reached this drainageway. 

These data will be used in qualitative A QRA. As such, a confirmation level of DQOs will 

be required. 

At three SWMU's within Group I (No. 43, 44, and 45) soil samples will be collected and 

analyzed for CHLORIDE, feeal eelifenn VOCs, SVOCs AND METALS as an indicator of 

leakage from these SWMUs. The SWMUs are used exclusively for the management of sanitary 

waste produced at three of the on-site buildings. The facilities wastewater contained in these 

SWMUs is processed on site in the facility's sanitary wastewater treatment system and injected 

into the deepwcll. 

'fhe Confirmation !eve+ of analytical quality ASSURES THAT DQOs ARE MET AND IS 

INTEGRAL TO SUPPORTING A QRA .. pte, ides the highest le 1 el ef data qttalit) at1d it~elttdes, 

but is not li11tited te, the pmpeses of risk assesshtelit, e 1 aluation ef remedial altematives attd 

establishing eleaF1up leYels. These tntal) ses tequire ASSURANCE OF ANALYTICAL 

QUALITY WILL BE ACHIEVED THROUGH THE full documentation of SW-846 analytical 

methods, sample preparation steps, data packages and data validation procedures necessary to 

provide defensible data. QC WILL ffltlst be sufficient to define the precision and accuracy of 

these procedures at every step. The sampling and analysis program is summarized in Table 1-1. 

0: ',3862 -·,WI' !JRAF71(jcil'.lf'_})Y,QAPJ!'. II' I'D MAY 1996 ,1!,g"'! 1995 



1.4.2 Project Target Parameters and Intended Data Usages 

CWM- Vickery, Inc. 
Phase I RFJ QAPJP 

MAY 1996 AugH>t 1995 
Revision 1 

Section 1 
Page 17 of20 

The target parameters for field monitoring for the Phase I RFI at THE CWM-Vickery TSD 

FACILITY are VOCS as detectable using an HNu. As described above, these data will be used 

for the following purposes: i) general characterization of possible contaminant levels through 

casual screening of soil cores; ii) selection of samples for laboratory analysis through a specified 

headspace screening of soil samples; and iii) monitoring of ambient and work-space atmospheres 

for worker health and safety. 

The target parameters for laboratory analysis for the Phase I RFI project at THE CWM-Vickery 

TSD FACILITY are the Appendix IX VOCS, SVOCS, pesticides (organochlorine and 

organophosphate), PCBs, herbicides, metals, cyanide, sulfide. CHLORIDE and 

dioxinS/FURANS, and they are listed in Table 1-2 through TABLE 1-8. Intended clttttt usages 

for the resul!s ef laboratory DATA tthfllysis are to determine the presence or absence of 

contamination. and, if eentfttt1illa:tion is feu1td, te establish a:etien le .-els (tlu eugh A QRA) fer 

determining the 11eed fer further RFI er CMS a:etivity·. As p!!rt ef this preeess, the da:ta: trlft) be 

eemp!!red .. ith U.S. EPA's "d!!t!! quality !nels" (DQLs) fer gwet!!l inferm!!tien pmpeses. FOR 

THE PHASE I RFI PRLs ARE PRESENTED AS THE HIGHEST ANALYTICAL LEVEL 

ACHIEVABLE BY THE LABORATORY TO SUPPORT A QRA. ANY DETECTION 

ABOVE THE PRL OR "NON-DETECT, FOR WHICH THE PRL IS ABOVE THE EPA 

REGION 5 DQL, WILL BE DEFINED AS POTENTIAL CONT AM INA T10N FOR RISK 

ASSESSMENT. THE PRLs AND DQLS are ftbe shown in Tables 1-2 through 1-8. 'file ALL 

data WILL l'!ttlj'-also be used in a quantitative risk assessment if neeess!!r) at THE 

COMPLETION OF THE RFI. sente future point in the CAP. If THE RESULTS OF THE QRA 

DETERMINE THE NEED FOR A CMS, eerreetive meusures !Ire deemed lleeessuty, the data 

WILL fftt1Y also be used to assess feasibility of using certain remediation technologies. 

1.4.3 Data Quality Objectives 

DQO LEVEL ONE WILL BE USED FOR FIELD INSTRUMENT ANALYSIS. THESE 

INCLUDE HNU FIELD SCREENING OF SOILS AND PH, SPECIFIC CONDUCTANCE/ 

CONDUCTIVITY, AND TEMPERATURE FOR WATER SAMPLES. THE SOPS WILL BE 

FOLLOWED BY FIELD PERSONNEL. 
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DQO LEVEL THREE WILL BE USED FOR ANALYSIS OF SAMPLES FOR VOCs, SVOCs, 

PESTICIDES, PCBs, HERBICIDES, DIOXINS, FURANS, METALS, CYANIDE, SULFIDE 

AND CHLORIDE. THE U.S. EPA PROCEDURES WILL BE FOLLOWED BY 

THE LABORATORY AND SOPs FOR EACH ANALYSIS IS PROVIDED IN APPENDIX A. 

DQO LEVEL THREE WILL BE USED FOR ALL GEOTECHNICAL TESTING ANALYSIS. 

THE ASTM PROCEDURES WILL BE FOLLOWED BY THE LABORATORY AND THE 

SOPs ARE PROVIDED IN APPENDIX A. 

A3 de3et ibed abe , e, field Ittellitering; data .vill retjttit e a gereelting le.el ef data Cjttality , and 

Iaber atery data "illr etjttire a eet1firmatimt level ef data Cjttality. 

1.5 Sample Network Design and Rationale 

The sample network design and rationale fer 3atnple leeatiet13 (ill regpeeti\ e t~1edia) is fully 

described in detail in the FSP - Section 5 of the Phase I RFI WP. Sample matrices, analytical 

parameters and frequencies of sample collection for the I 0 SWMU groups and the I 0 AOCs arc 

summarized in Table 1-1. As described above, it is possible that additional soil samples will be 

collected at locations where field observations indicate that the uppermost native soil is 

contaminated. The person making such decisions will be the RUST &rle-Field TEAM LEADER 

Manager whose responsibilities are described in Section 2 of this QAPjP. 

Maps showing intended soil, sediment and groundwater sampling locations are included as 

Figures in the FSP- Section 5 of the Phase I RFI WP as follows: 

• SWMU Group A-- Figure 5-7 

• SWMU Group C --Figure 5-8 

• SWMU Group D --Figure 5-9 

• SWMU GroupE-- Figure 5-10 

• SWMU Group F --Figure 5-11 

• SWMU Group G --Figure 5-12 

• SWMU Group H -- Figure 5-13 

• SWMU #15 --Figure 5-14 
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SWMU #20 -- Figure 5-15 

SWMU #28 --Figure 5-16 

SWMU #41 --Figure 5-17 

SWMU #42 --Figure 5-18 

SWMU #43 --Figure 5-19 

SWMU #44 & #45 --Figure 5-20 

SWMU AOC A-- Figure 5-21 

SWMU AOC B --Figure 5-22 

SWMU AOC C --Figure 5-23 

SWMU AOC F -- Figure 5-24 

SWMU AOC H -- Figure 5-26 

AOC I-- FIGURE 5-28 
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A GROUNDWATER SAMPLE WILL BE COLLECTED FROM THE CAPILLARY DRAIN, 

WHICH UNDERLIES SWMUs IN GROUP B (SECTION 5.9.2 OF THE WP). NO SAMPLING 

IS PROPOSED IN AOC J (SECTION 5.10.10 OF THE WP). 

GROUNDWATER 

GROUNDWATER 

SAMPLES WILL BE COLLECTED FROM FIVE ON-SITE 

MONITORING WELLS TO SUPPORT RECENT HISTORICAL 

MONITORING DATA. 

It is possible that some of the sampling locations will be changed on the basis of field 

observations or conditions. For example, on-site observations may show that the intended 

sampling location at a SWMU suspected of releasing liquids to the ground surface is not along a 

flow path away from the source, or that there is an area of stained soil which would more fully 

characterize the impacts of the release. In these cases, sampling locations would be changed to 

provide data more representative of site conditions. On the other hand, certain sampling 

locations may need to be moved due to overhead or underground obstructions that either limit 

accessibility to the location or create undue safety hazards to the field crew. The person making 

such decisions will be the Rust Field Team Leader whose responsibilities are described in 

Section 2 of this QAPjP. ALL CHANGES TO THE PHASE I RFI WILL BE DOCUMENTED 

IN THE FIELD LOG BOOK. 
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As required by conditions to the Part B Permit, Phase I RFI field activities will begin within 30 

days of U.S. EPA's approval of the Phase I RFI WP and QAPjP. A Task Bar Chart for project 

activities as a function of time following this approval is presented in Figure 1-1. 
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TABLE 1-1 

SAMPLING AND ANALYSIS PROGRAM SUMMARY 

RFI PHASE 1 QAPjP 
CWM-VICKERY 

I••········ S\!f~j ~:;1~"' i .. I•····· {at(!X i .,,)~ , ••• lfl~l •):jt5s ;,;- \ hT .•...•..... ir~'*~ ) ~o~r < i r r L i e' •·•••·· ••••.•.•.•.•••••••••••.•..• ••·· 

!·•·••••·•·••••••••\ J .i r (•• r ?\••···. i···•• ·c-;:; ...... r r 1 i········ 0
1

' ,, r)·• \ I\'·,;·;'r ········ .•.•••••.••.••..• H . i r i i i r ..... •··•·· Xi ii•••••••···•····. 
GrouoA: 

SWMU #1 Soil Grid Nodes 13'-15' 24 2 1 ____ I 28 VOC _________ _ 

SWMU #2 24 2 1 1 28 SVOC -- -
SWMU #3 24 ___ 2 ___ 1 ____ 1 28 Pesticides, PCBs, Herbicides ____ _ 

SWI\1lJ 1!8 24 2 ____ 1 1 28 Metals, Cyanide, Su_J,~fi"d''-------

SWMU # !6 3 3 __ Geotechnical Testing __ _ 

24 24 Qualitative Screening of GrOss VOCs Vapors 

Soil Select 13' 10 1 1 I 13 VOC 
- -

t----:10 I _ _ I I 13 SVOC _____ _ 

10 _ 1 __ I 1 13 Pesticides_,_!'CBs, Herbicides ___ _ 

t-__ 10 1 1__ 1 13 __ Metals,Cyanidc,Sn_l_t,:i_d~e ____ _ 

10 __ 1 11 Geotechnical Testing 

10 --- 10 Qualitative Scree~i~-gofGross VOCs Vaoors __ _ 

Ground- MW-ISR I __ 1 I 1 1 1 6 __ ---:cV='O'=C'=----- ______ _ 

water 1 1 1 I 1 1 6 SVOC - '" ----r-· 1 1 1 I 1 1 6 __ pH (Field) 

1 1 1 1 I 1 6 __ Specific Cond~_ctivity (Field) 

1----'1'---- 1 1 _____ I 1 1 6 Pesticides_, PCBs, Herbicides _____ _ 

1----'1'------ 1 I 1 I I 6 Metals, _<;yanide, Sulfide __ _ 

1 1 1 1 1 I 6 PCDD/PCDF 

•ro!!lLB: 

SWMU #4 Ground- Sump 5 1 I 1 1 1 10 VOC ___ _ 

SWMU #5 Water MW-14R 5 1 1 1 I 1 10 SVOC - --- -
SWMU #7 MW-15R 5 1 1 1 _ 1 1 10 pH (Field) ______ _ 

SWMU #10 MW-22R _______ 5 1 t 1 ____ 1 1 to ___ Specific Conductivity"(F..,;"d'"d"-) ___ _ 

SWMU #11 5 1 I 1 1 1 10 ~esticides, PCBs, Ilerbic~"d''""''------

SW!v1U#l7 5 1 1 1 1 1 10 __ Metals,Cyanide,Sul!_i_d"ce ____ _ 

SWMU 1153 5 1 1 1 1 1 10 PCDD/PCDF _______ _ 
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Soil 
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Ground

water 
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1 22 voc 
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··--

1 22 Pesticides, PCBs, 1-I!:_r_bicides 

1 B_____- Metals, Cya~n._i_t!_e, Sulfide 

2 Gcote~hnical Testing 

18 Qualitative Screening of Gross VOCs Vapors 

6 voc 
6 svoc .. 
6 Pesticides, PCBs, Herbicides 

. 
6 Metal~? Cyanide, Sulfide ··-
1 Geotechnical Testing 

.. 
5 Qualitative Screening of Gross VOCs Vapors 

I 6 voc 
I 6 svoc .. 
I 6 piT (Field) 

I 6 __ S_!?ecific Conductivity (Field) ___ .. 
1 6 Pesticides, PCB~1 _Herbicides 

I 6 Metal~! Cyanide, Sulfide .. ~-----

I 6 PCDD/PCDF 

2 41 voc 
2 41 svoc 
2 41 Pesticides, PCBs, f!~rbicides . 
2 41 -~etals, Cyanide, Sulfide 

5 Geotechnical Testing 

33 Qualitative Screening of Gross VOCs Vapors 
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SWMU#41 

SWMU#42 

swrvru #43 

SWtvfU#44 

SWMU#45 

t\__QC__A_;_ 

AOCA 

Soil 

Soil 

Soil 

Soil 
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~=~1 I : II I : ~~ I 
3 
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6 

6 

voc 
svoc 
PCBs 

3 

Geotcchnica_~_Testing I 
Qualitative Screening of Gross VOCs Vapors 

2 1 1 1 5 voc 
2 1 1 1 5 svoc r-- 2 1 1 I 5 PCBs -----~-

1 2 -j- I 1 5 Metals ~ ----~ 

I I __ <;eotechnical Testing ___ _ 

2 2 Qualitative Screening of Gross VOCs Vapors 

2 I I I I I 2 voc 
2 2 svoc 
2_ _ __ _ 2 Chlorid,0o _______ -l 
2 2 Metals 

--~- - -~ ---
1 1 Geotechnical Testing 

2 ·---- 2 Qualitative Scr~~n-ing of Gross VOCs Vapors 

2 2 voc 
--- -----

1 2 2 svoc 
I 2 _____ ---- ___ 2 chi;,ride 
I 2 2 _o~,,~,~,.~,,~_c_ ______ _ 

·-· --------

1 2 - ·- 2 PCB' I 
I 1 __ 1 Geotechnical Testing _____ _ 

2 2 Qualitative Screening of Gross VOCs Vapors 

30 3 1 I 35 VOC 

·~-- 30 3 --·-- I L. 35 svoc 
~30 3 ~--- 1 1 _ 35 Pesticides, PCBs, Herbicide.~ .. _________ __ 

30 3 1 1 35 Metals, Cyanide, Sulfide 

_3____ -~ 3 Geo~echnical Testing 

30 30 _Qualitative Screeni_r)g of Gross VOCs V~rs 



GrouDL 

SWMU#50 

I 
Soil 

I I 
Surface 

SWMU#5! 

SWMU#52 

Grouo F: 

SWMU#Jl Soil Surface 

SWMU #32 

SWMU#33 

SWMU #34 

SWMU#35 

SWMU#36 

SWMU#37 

SWMU#38 

SWI\1U #39 

SWMU#40 

Grouo G: 

SWMU #21 I Soil 13' (#23) 

SWMU#22 Surface 

SWMU#23 (#27, 29 & 30) 

SWMU#24 

SWMU#25 

SWMU#26 

SWMU#27 

SWMU#28 

SWMU/129 

SWMU#JO 

TABLE 1-1 

SAMPLING AND ANALYSIS PROGRAM SUMMARY 
RFI PHASE I QAPjP 

CWM-VICKERY 

I 
3 

I 
3 

3 

3 

I 

3 

20 

20 -H 20 

20 
------

2 

20 

I :: - I 

I 

I 

13 I 

2 

13 

I I I 

-··-
-

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 
1 

I 
I 

I 
1 

1 

I 
I 

1 

I 

I 

1 

I 

I 

5 

5 

5 

5 

1 

3 

24 

24 

24 

24 

2 

--

I 

voc 
----

svoc 
Pesticides, PCBs, Herbicid~ 

Metals, Cyanide, ~.ulfide 

Qualitative Screening of Gross VOCs Vapors 

voc 
svoc 

:, PCBs, 

Metals, Cyanide, Sulfide 

11 Testing 

20 I Qualitative Screening of Gross VOCs Vapors 

16 voc 
16 svoc -
16 Pesticides, PCBs, 1 
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SWNITJ #46 Soil Surface 

SWrvrrJ#47 

SWMU#48 

SWMU#49 

I I I 
Group I: 

SWMU#l5 I Soil I Grid Node I 2'- 4' 

I I I 
SWMU#l8 

SWMUII20 I Soil I Select I 10' 

I I I 
SWJ\.1U #28 I Soil I Select I 8'-10' 
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4 

4 

I 

10 

10 

10 

10 

3 

7 

voc 
svoc 

s, PC 

.... Metals, Cyanide, Sulfide 

Gcotechnica.I .. !esting 

e Screening of Gross 

voc 
svoc 

1, PCBs, 

Metals, Cyanide, ~ulfidc 

I Testing 

g of Gross VOCs Vapors 



DRAINAGE (Ditches) 

Meyers Ditch 

Meyers Ditch I \Vater 

Note: 

(I)~ Matrix Spike Duplicate is Lab Duplicate for inorganics. 

TABLE 1-1 
SAMPLING AND ANALYSIS PROGRAM SUMMARY 

RFI PHASE I QAPjP 
CWM-VICKERY 

I I 

2 1 1 --
2 I I 

2 I I 

I I 

2 

2 I 1 

2 I I 

2 I I . ·-~ 
2 I I 

I 

2 

I 

I 

1 

I 

I 

I 

I 

I 

(2)- Geotechnical testing will include cation exchange capacity, Atterberg Limits, moisture content, grain size distribution, soil pH and total organic carbon (Joss on ignition). 

(3)- PCDD/PCDF will be analyzed in the soil if the indicates PCBs above the Project Reporting Limit 

(4)- M\V-24R is the upgradicnt monitoring well and will be sampled as part of this program. 

AOC- Area of Concern 

SWMU- Solid Waste Management Unit 

VOC- Volatile Organic Compound 

SVOC- Semi-Volatile Organic Compound 

PCB- Polychlorinated Biphenyl 

PCDD- Polychlorinated Dibenzo-p-Dioxin 

PCDF- Polychlorinated Dibenzo Furans 

pH- Hydronium Ion Concentration 

5 voc 
5 SVO( 

5 Pcst~~_ides, Pl 

5 --~- Metals, Cyanide, Sul~i~-~-

2 ... ~eotechnical Testing 

2 Qualitative ScrceninJ!: of Gross VOCs Vapors 

5 voc --
5 svoc 
5 pH (Field) --·-
5 Spec_~~~ Conductivity (Field) 

I Pesticides, PCBs, 

2 -Metals, Cyanide, Sulfide 



TABLE 1-2 
REPORTING LIMITS AND DATA QUALITY LEVELS 

APPENDIX IX VOLA TILE ORGANIC COMPOUNDS BY METHOD 8260A 
RFI PHASE I QAPjP 

CWM-VICKERY 

PROJECT REPORTING LIMIT DATA QUALITY LEVEL (DQL) PARAMETERS 
SOIL (ftg/kg) WATER (J.Lg/L) SOIL (J.Lg/kg) GROUNDWATER 

(J.Lg/L) 
Acetone I 0 I 0 2,000,000 610 
Acetonitrile 100 100 390,000 220 

I~A~c~c~ol~e~lnc ________________________ 1 _______ ~2~0 ________ 1 ______ ~2~0~------------~~~-o~o~o ______ 1 ______ ~7~30~----
--'-'A""'cr-_olo'-'n"ltu_n.,·le'-----------------------ll------------------- ------------------1-------! ,3 30 ______ 1 _______ o~-._7 ____ _ 

f--'A~I-"I;c_I_-C"-'hc:looc'";do-e _________________ 1 ________ ~5'--------+-------"-5--------l---~3__.,"-30c::Oo.,Oc::Occ0c__ ____ -----~.SccOc-0 ____ __ 
---"-8'-'eo:::z=':o"'=-' ------------------------,j--------~5 _______ l-----~0~.2=0 -----1------'-'1 -~40=-0'--------l------ ~Oc.lcc'c.) -------I 
~~11odichloromethane 5 5 1,400 0.18 
~B'-'c-"o-"m"o'-'fo"n-"n'---------------------j-------~''---------+--------"-5 _______ ------=-56=--~00"0'--------I--------"8:~------

l3romomethane 10 1.1 15,000 8.7 
--"-2-_,ll"u'-"tan=o-"n"-e-"(M=E":K'J.) ________________ -j---------'-'10'-----·- __ , ___ 1_0______ N/A 1900 --

71 1 _,c=a~rb=o.cn_,d:-l>,---t-:.dfi"-'d:::ec__ _________________ 1 ______ ~5--------+-------'=-----------t----l6,000. ____ --------=--------
0 17 

____£~ubon tetrachloride -------'=--_________________ ,_-________ --------~47=-0'---------f-----~=--------l 

39 
~~C:::'h.,lo::_:c_::o_::b:::e'-"'z~e.,ne=----------------------I------~5'----------J-------~5-------I _____ 1~6=0~,0=0.::0 ______ 1 _____ ~ 
_ 2-Chlo_ro-1 ,3-butadicne I 0 I 0 N/A N/A 
---"C:;_hl.,occmc"e:"O,la"n"''---------------------f---------'-'1 0:__ ______ -j-------_.1.::0________ 1, I 00,000 710 
_ t;htoroform 

Chloromethane 

_______ .::occ_2_.1 ________ 
1 
_____ __o:oo=.2_1, _____________ 53 __ 0 ________ o ___ 1_6 __ _ 

------=----------- _______ _.t_c_0 _______ 
1 
______ _clcc0 ______________ 2,0_00 ____________ 1. __ 5 __ _ 

_l_)l_b_ro~:l_n __ ch_lg!.ocm-:.c~·th~•~m~'--------------l-------~5 __________ -·-------~----- 5,300 
---~~--~- ---- ------------ -----

---~.2-Di~omo-3-c~loropropanc -------1--------_.·1~00 -------l--------1'-'0"0 __ _ 320 0.0-+S ------ ------------1.2-Dibromoct/unc 5 5 5 0_00076 -------------------- -------------------- --------------- -------------
Dibromomdhanc 5 650,000 370 -----·-----------·------ --------·---- ----------------- --------~-

trans- I A-Dichloro-2-butcnc I 00 I 00 ------------------------1------------- ---'--"-'--- 8 0.0012 
DichlorodiJ1uoromd.hanc 5 5 ----- ------------------1----~--------- ---------- --- ---~lQ~~q ___ --- J90 
I, 1-Dichlorocthanc 5 5 840,000 SIO 
1.2-Dichlorocthanc 5 5 - 4-tO 0.12 
l, 1-Dichlorodht:nc 5 5 38 0.046 ~=-====-------1------"------1-----=-------- -------"-'------1----------------_._I ,2-Dichlorocthcnc (trans) 5 5 170,000 120 -------------- ------------·----____!_:3:_-Dichloro~p-::a::n'::_' _______________ 

1 
________ v_0 ________ 

1 
_____ __:Dc.:-2cc5c__ __ _ 680 0.16 ------- ------~---~ci~s-~1=.3~-~o~;,~-h~lo~r"o~pc~nxP~'"~''--------------I--------=o _________ 1 _____ ~o~.o~·o'---------l------~5~1v_0 ________ 1 _______ ~0_8_1 ___ ___ 

_ trans- ~:.~:Dichloroprop'-c~-n='------------l- ______ o, _________ 1 _______ _c_0~.2-'-5-------+------~5-'-I 0'--------- ______ .::0 -c:D_08-'-I _____ __ 
!.-+-Dioxane 20 20 14,000 ------ ----------1-----""----1----~"-------- --~'-'--'-----1--- ------"-------Ethvlbenzcne 5 5 2,900,000 1300 

~[~' tcch}cclcn_-:."cc'tcchacc'c.'l'-'l=accte ________________ 
1 
______ ~,~-_________ -------~5c ________ 

1 
_ ___ 1_~0, OOQ_ __________ 2s_g _______ _ 

? .. J-!exanont: !0 !0 Nil\ N/A 
~l~so~h~"~')col~a~lc~o~h~olc_ __________________ 

1 
________ ~5~0 ________ ________ so _______ _ 20000000 

---·-~--
! !000 

-"'"lc"'tb~a-'-c'-'ry-'locc'-:.' l~tc __ i01=-e -------------------! _______ c3~.-l _______ 1 _________ 3~c.4 ________ 1 ______ 1 J_O~--- -------------------
Methylene chloride 

rvlcthyl iod._._ld:o'=-' ---------------------1-------''---------
_ _!vlct~yl methacrylate 

4-i\-lethy!-2-pentanone (M!BK) 

Pcntachlorocthanc 

Propionitrik 

5 

10 

5 

50 

________ 
1 
______ ci~I,'--Oll"0 ____ 

1 
____ --'n _____ __ 

5 N/A Nlr\ 

---------'--5 _________ --- 5,200,000 -- _______ __,'c:9::.00'"__ ____ _ 

I 0 ---"5-",2'-'0-'0'"'0-'00~----ll-----2_90_0 __ _ 
5 N/A N/A 

50 N/A N/A ------~~------~-------~~-------------~-----------



TABLE 1-2 
REPORTING LIMITS AND DATA QUALITY LEVELS 

APPENDIX IX VOLATILE ORGANIC COMPOUNDS BY METHOD 8260A 
RFI PHASE I QAPjP 

CWM-VICKERY 

PROJECT REPORTING LIMIT DATA QUALITY LEVEL (DQL) PARAMETERS 
SOIL (~g!kg) WATER (~giL) SOIL (~g/kg) GROUNDWATER 

(~giL) 
Styrene 5 5 2,200,000 1600 
1, I, I ,2-Tetrachloroethanc 5 5 4,800 OA3 
I, I ,2,2-Tetrachloroethane 5 5 900 0.055 ---Tetrachloroethene 5 5 7,000 ],] ---
Toluene 5 5 1,900,000 720 --

-------I, l, !-Trichloroethane 5 5 3,200,000 1300 , 

I, 1,2-Trichloroethane 5 5 1,400 2 
Trichloroethcne I 0.5 7,100 ],6 
T rich! orofluoromcth ane 5 5 710,000 1300 
I ,2,3-Trichloropropane 5 5 7 31 

~i_nyl acetate 10 10 , __ 6_5,000,000 37000 ----Vinyl chloride L7 L7 5 0_02 
Xvknes (total) 5 5 980,000 1400 

Notes_~ 

11g- microgram 

kg- kilogram 

L- Liter 

~/..\- DQL i"iot Available 



TABLE 1-3 
REPORTING LIMITS AND DATA QUALITY LEVELS 

APPENDIX IX SEMI-VOLA TILE ORGANIC COMPOUNDS BY METHOD 8270B 
RFI PHASE I QAPjP 

CWM-VICKERY 

PROJECT REPORTING LIMIT DATA QUALITY LEVEL (DQL) PARAMETERS 
SOIL (~g/kg) WATER (~giL) SOIL (~g/kg) GROUNDWATER 

(~tg/L) 

Acenapthene 330 10 360,000 370 

Accnaphthylene 330 10 N/A N/A 
Acetophenone 330 10 5,600,000 3,700 ' 

2 -Accty lam ina tlourcne 660 20 N/A N/A 
-1--Aminobiphenyl N/A N/A 
Aniline 330 10 19,000 II --
Anthracene 330 10 19,000 1,800 

Aramite 165 5 18,000 2.7 ' 

Benzo( a)anthracene 33 I. 610 0.092 --
.. Benzo( b) tlouranthene 99 3 610 --~~-·-

Benzo( k) tlouranthcne 99 3 6,100 0.92 --· 
Benzo{ghi )pcry· [ene 330 10 N/A N/A -
Benzo(a)pyrenc 330 10 61 0.0092 ·--· ' '- ~--- -- -------·-
Benzvl alcohol 330 10 '0,000,000 11,000 ---·------------ '' 

... ___ 
' 

bis(2-Chlor~ethoxyl~ncthclilc 330 10 N/A N/A " ' -----------
-~'2~-C_!!l_~_E9ythylkthcr 330 10 74 0.0098 .. ______ 

·-----------
his(_ 2 -Ch !oro isopropy !)ether 330 10 6,300 0.96 ' 

' ----"··---· -- ·------····--------- --------------
--~!~1. ~-=--~~I~ ;~1 hex t_l_lP h t h I at c 330 10 32,000 4.8 -------------------- ~------------------

_j,~.~~-~mo_pJ~cny:J _phenyl ether 330 10 N/1\ Nit\ ---------- ---------~--·-

Butyl bcr1Zyl_phthl::!.tc 330 10 13,000,000 7,300 ·--- ----- ·-
--+-Chlormmilinc 330 10 260.000 !50 ---

--··-
Chlorobcnzilatc 66 2 1,600 0.25 

" 
___ , _______ ,_ ___ , 

--+-C hloro-3 -mcthy lphcno l 330 10 Ni:\ N/A 
·---------- ·--

2 -Ch loronapthalcne 330 10 5,200,000 2,900 ' 

2-Chlorophcnol 330 10 ----~0,000 ---· ISO 
4-Chlorophcnyl phenyl ether :no 10 Nli\ N/A ---------

_Cj:ryscne _ 33 I 24,000 9.2 ---· 
cis/tnms-Diallatc 330 10 7,300 1.1 --· 

-----
Dibenzofunm 330 10 260,000 !50 -
Di-n-butyl phthalate 330 10 N/A 3,700 , _____ 
0 ibcnz( a,h)anthracenc 330 10 61 0.0092 -----------
1 ,2-Dichlorobenzcne 330 10 2,300,000 370 ' 

·--

I ,3-Dichlorobcnzcne 330 10 7,800,000 N/A 
' ' ·-



TABLE 1-3 
REPORTING LIMITS AND DATA QUALITY LEVELS 

APPENDIX IX SEMI-VOLA TILE ORGANIC COMPOUNDS BY METHOD 8270B 
RFI PHASE I QAPjP 

CWM-VICKERY 

PROJECT REPORTING LIMIT DATA QUALITY LEVEL (DQL) 
PARAMETERS 

SOIL (!lg/kg) WATER (flg/L) SOIL (!lg/kg) GROUNDWATER 
(flg/L) 

I ,4~Dichlorobcnzcne 330 10 7,400 0.47 

3,3 '* D ichlorobenzidine 660 20 990 0.15 

2, 4-Dich !oro phenol 330 10 200,000 110 

2,6-D ichlorophcnol 330 10 N/A N/A 
Dicthyl phthalate 330 10 52,000,000 29,000 

Dimcthoate 99 3 13,000 7.3 

p-( D imcthy!amino )azobenzcne 330 10 N/A NIA 
7, 12-Dirncthylbenz(a)anthracenc 330 10 N/A N/A 
3,3'-Dimethylbenzidine 429 13 48 0.0073 

-. 
a,a-Dimethylphenethylamine 330 10 N/A N/A 
2,4-Dimethylphenol 330 10 I ,300,000 730 

Dimethyl phthalate 330 10 >I 00000000 ____ 370,000 

1.3-Dinotrobcnzene 33 I 6,500 3.7 -- -- ·-
~':!_&-Dinitro-:2-methylphenol 1,650 50 N/A N/A ·---···------ --··--·--------- --·-----------
__ 2.4_::_Qinitrophenol 1,650 50 130,000 73 .. , --·-----·-

2. -~-0 ini troto lu-:nc 330 10 130,000 73 -------
, ---------~ ---------

2.6- Din i !rota lucne 330 10 65,000 37 --·- ----------- -·------------
Di-n-octyl phthalate 330 10 1.300,000 730 -- -----··-------

_Qi_phc:::.,:!uminc 330 10 1,600,000 910 

Ethyl mcthancsulronatc 660 20 N/A Nil\ ----------
Fluoranthcnc 330 10 2,600,000 1,500 ---· 

--~· 

rtuon::nc 330 10 300,000 2-tO --· 
I kxuchlorobenzcnc 330 10 280 0.042 

llcxachlorobutadicnc 330 10 5,700 0.86 

Hcxachlorocyclopcntad ienc 330 10 450,000 '60 

llcxachloroethane 330 10 32,000 4.8 -

Hcxachloropropene 330 10 N/A N/A 
~-- -

In de no( I ,2,3-cd)pyrenc 33 I 610 0.092 

lsodrin 660 20 N/A N/A 
Isop_horone 330 10 470,000 71 

Isosarrole 660 10 N/A N/A 
Methapyri!ene 3,300 100 N/A N/A -

J- Methyl cholanthrene 330 10 N/A N/A 



TABLE 1-3 
REPORTING LIMITS AND DATA QUALITY LEVELS 

APPENDIX IX SEMI-VOLATILE ORGANIC COMPOUNDS BY METHOD 8270B 
RFI PHASE I QAPjP 

CWM-VICKERY 

PROJECT REPORTING LIMIT DATA QUALITY LEVEL (DQL) PARAMETERS 
SOIL (Jlg/kg) WATER (Jlg/L) SOIL (Jlg/kg) URUUNDWA TER 

()lg/L) 

t\.-'iethyl methansulfonate 495 15 N/A NIA 
2~Methy!naphthalenc 330 10 NIA N/A 
4-Methylphenol 330 10 330,000 180 

? or 3-Methylphenol 330 !0 3,300,000 1,800 

Naphthalene 330 10 800,000 240 

l A-Naphthoquinone 330 !0 N/A N!A 
1-Naphthalamine 330 10 N/A N/A 
2-Naphthalaminc 330 10 NIA N/A 
2-Nitroanalinc 1,650 50 3,900 2.2 

3-Nitroanalinc 1,650 50 N/A N/A 
4-Nirroanaline 660 20 N/A N/A --
Nitrobenzene 330 10 33,000 18 ----
2-Nitrophenol 330 10 N/A N/A --
4-Nitrophenol 1,650 50 N/A N/A ---- ----·------ -~-- ------- -------~--

_ -I-Nit:~luinoli.:2~-l-oxidc 1.:no 40 N/A N/A ---- ----------- ---- ----
n-N itrosodi-n-hut y lmn inc 330 10 R2 0.012 - - ---- - ---------- --------------------
n-Nitrosodiethylarn inc 660 20 3 0.00045 ---- -- --···----·-··---- -------------
n-Nitrosodimethylaminc 330 10 9 0.0013 ------·-- --~------------- ------- --·~--- .. -------
n-Nitro.sodiphenylaminr.:: 330 10 91,000 14 

--~------

n-N itrosod i -n-propy!amine 330 10 63 0.0090 --

n-Nitro so-n-methy lr.::thy!am inc 330 10 10 0.0031 
n-N itrosomorpho!ine 330 10 N/A N/A 

--~-----

n-N itrosopi pcrid inc 660 20 Nlr\ N/A 
n-N itrosopyrro I idinc 330 10 210 0.032 
5-N it ro-o- to [u idine 330 10 N/A N/A -- --
Pentach !oro benzene 330 10 52,000 29 
Pentachloron itrobenzenc 1,700 0.26 -----·-
Pentachlorophenol 330 10 2,500 0.56 ____________ ,_ 

·---------
Phenacetin 660 20 N/A N/A 
Phenanthrene 330 10 NIA N/A -
Phenol 330 10 ___ 39,000,000 22,000 

-
I ,4-Phenylcnediamine 330 10 12,000,000 6,900 

----·-
2-Picoline :no 10 N/A N!A 



TABLE 1-3 
REPORTING LIMITS ANTI DATA QUALITY LEVELS 

APPENDIX IX SEMI-VOLATILE ORGANIC COMPOUNDS BY METHOD 8270B 
RFI PHASE I QAPjP 

CWM-VICKERY 

PROJECT REPORTING LIMIT DATA QUALITY LEVEL (DQL) PARAMETERS 
SOIL (ftg/kg) WATER (!lgfL) SOIL (f!g/kg) URUUNDWATER 

Pronamide 

Pyrene 

Pyridine 

Safrole 

I ,2,4 ,5-T etrach !oro benzene 

2,3,4,6-T etrachloropheno I 

Tetraethyl d'tthiopyrophosphate 

Thionazine 

a-Toluidine 

I ,2,4-Trichlorobenzene 

2,4 ,5-Trichlorophenol 

2,-1 ,6-T richloropheno I 

__2_._9.,o-Triethy! phosphorothioate 

I .3.5-Trinitrobenzenc 

Civ_te_s_~ 

)-lg- microgram 

k.~- kilogram 

L- Liter 

i\'1:\- DQL i\'ot Available 

330 10 

330 10 

330 10 

330 10 

330 10 

330 10 

35 0.70 
·- --

660 20 

330 10 

330 10 

330 10 

66 2 

330 10 

132 4 

(~tg/L) 

4,900,000 2,700 

2,000,000 I, 100 

65,000 37 

N/A N/A 

20,000 II 
·~ 

2,000,000 I, 100 

33,000 18 .----- .--

N/A N/A 

N/A N/A 

620,000 190 

6,500,000 3,700 

40,000 6.1 

N/A N/A - --
3.300 i.S 



TABLE 1-4 
REPORTING LIMITS AND DATA QUALITY LEVELS 

APPENDIX IX ORGANOCHLOIDE PESTICIDES I PCBs BY METHOD 8080A 
RFI PHASE I QAPjP 

CWM-VICKERY 

PROJECT REPORTING LIMIT 
PARAMETERS 

SOIL (flg/kg) WATER (flg/L) 

Aldrin 1.34 0.04 
alpha BHC 1.0 I 0.03 
beta BHC 2.01 0.06 
delta BI-IC 3.02 0.09 
gamma l3HC/Lindane 1.34 0.04 
Chlorodane 4.69 0.14 
4,4'-DDD 3.69 0.11 
4,4'-DDE 1.34 0.04 --
4,4'-DDT 4.02 0.04 -
Dieldrin 0.67 0.005 
Endosulfan I 4.69 0.14 -
Endosulfan II 1.34 0.04 
Endosulfan Sulfute 22.11 0.66 
Endrin 2.01 0.06 
Endrin aldehyde 7.71 0.23 
Hcptuchlor 1.0 I 0.03 
!-lcptac!1lor epoxide 27.81 0.83 --
Hexachlorophene 1650 50 -- -
Kepone 660 20 
Mdhoxychlor 58.96 1.76 
Toxaphene 80.4 2.40 - ---
Arochlor I 0 16 16.75 0.50 ------ ---
Arochlor 1221 16.75 0.50 
Aroch!or 1232 16.75 0.50 ---- - -Arochlor 1242 21.78 0.65 ------------- ------- ·-----------Arochlor 1248 -··----------- --
Arochll)r 175.~ 

r\rnchlor 1260 

Q!.otcs~ 

BIIC- Benzene Hexachloride 

DDD- Dichlonliphcnyldichlorocthanc 
DDE- Dichlorodiphcnylcthane 
DDT- Dichlorodiphcnyltrichlorocthanc 
I\(r\- DQL 1\ot Available 

~q,:- microgram 

kg- kilogram 

L- Liter 

33.5 1.00 
--~·--·----·--·-

33.5 1.00 

33.5 1.00 

DATA QUALITY LEVEL (DQL) 

SOIL (flg/kg) GROUNDWATER 
(flg/L) 

26 0.004 

71 0.011 

250 0.037 
N/A NIA -
340 0.052 -
340 0.052 

1,900 0.28 
1,300 0.2 
1,300 0.2 

?8 0.0042 -
3,300 1.8 
3,300 1.8 --N/A N/A 

20,000 II 

NIA NIA 
99 0.015 -- -
49 0.0074 

20,000 II 

25 0.0037 ------·--
330,000 ISO ---------

-100 0.061 --------· -------·-
66 0.0087 ---·----- -----
66 0.0087 ---- ·--·-
66 0.0087 ----"-----·------ -- _____ , __________ 
66 ll.0087 --------------- ------------
66 0.0087 

-~---- ~----- ------~- -
6() 0.0087 

·---~ ------- ·---· 
66 0.0087 



TABLE 1-5 
REPORTING LIMITS AND DATA QUALITY LEVELS 

APPENDIX IX ORGANOPHOSPHATE PESTICIDES BY METHOD 8141A 
RFI PHASE I QAPjP 

CWM-VICKERY 

PROJECT REPORTING LlMJT DATA QUALITY LEVEL (DQL) PARAMETERS 

Oisu!foton 

Phorute 

Purat.hion 
Ethyl parathion 
Methyl pardthion 
Famphur 

;io_tc__s_:_ 

~lg- microgram 
kg- kilogram 
L- Liter 

t-.'/A- DQL Not Available 

SOIL (J.lg/kg) WATER (J.lg/L) 

4.69 0.7 
2.68 0.4 

4.02 0.6 
8.04 1.2 
660 20.0 

SOIL (J.lg/kg) GROUNDWATER 
(J.lg!L) 

2,600 1.5 
13,000 7.3 

390,000 229 
N/A N/A 

16,000 9.1 
N/A N/A 



TABLE 1-6 
REPORTING LIMITS AND DATA QUALITY LEVELS 

APPENDIX IX ORGANOCHLORINE HERBICIDES BY METHOD 8150B 
RFI PHASE I QAPjP 

CWM-VICKERY 

PROJECT REPORTING LIMIT DATA QUALITY LEVEL (DQL) PARAMETERS 
SOIL (~g/kg) 

2,4-D 20 
Dinoseb 14 
7,4,5-TP (Silvex) 2 
2,4,5-T 2 

LfQtc_s_;_ 

2,-J-D- 2,~- Dichlorophenoxyacetic Acid 
2,..t,5- TP (Silvcx) 2-(2,4,5 -Trichlorophenoxy) Propionic Acid 
2,4,5- T- 2,-t,S -Trichlorophenoxyacetic Acid 
11g- microgram 
kg- kilogram 

L- Liter 

WATER (~g/L) SOIL (~g/kg) GROUNDWATER 
(~g/L) 

1.0 650,000 370 
0.7 65,000 37 
0.1 520,000 ?90 
0.1 650,000 370 



TABLE 1-7 
REPORTING LIMITS AND DATA QUALITY LEVELS 

APPENDIX IX METALS AND INORGANICS 
RFI PHASE I QAPjP 

CIVM-VICKERY 

PROJECT REPORTING LIMIT DATA QUALITY LEVEL (DQL) 
PARAMETERS 

SOIL {~g/kg) WATER{~g/L) SOIL (~1g/kg) 

Antimony 170 1.7 3 1,000 
Antimony 500 5.0 31,000 
Arsenic (GFAA) • !80 !.8 320 
:\rsenic 300 3.0 320 
Barium 1000 10.0 5,300,000 
Beryllium 100 LO '" Cadmium 500 5.0 3&,000 
Chromium 500 5.0 210,000 
Cobalt 1000 ]0.0 N/A 
Copper 1000 10.0 2,800,000 
Lead (GFAA} • 90 0.9 400,000 
Lcull 100 LO -400,000 
,\krcury 200 0.2 23,000 
i"ickd :woo 20.0 1,500,000 
Selenium (GFAA) • 160 !.6 380,000 
Sdenium 200 1.0 J8ll,OOO 

~ilwr 100 1.0 380,000 
ThaiEltm (GFA:\) • 280 2.8 6,100 
Thallium 300 3.0 6,]00 
Tin 1000 10.0 46,000,000 
Vanadiwn 200 2.0 540,000 
Zinc 500 5.0 23,000,000 -----Chloride 25,000 N/A N/A ----Cyanid~ !000 j 0 380,000 
Sulfide 5000 1,000.0 t-;/A 

:'iull:'l: 

'-The Graphite Frunance Atomic ,\b~orption method~ will be employed~-~ a backup ta the lnducti\·dy Coupled PlHm~ method 
)lg- microgr:~m 

kg- kilogram 

!. - Liter 

~lA- Not .-\pplicllble 

GRUU,NDWAli!R 
(~giL) 

15 

l5 

0 038 

0.038 

2,600 

0.016 

18 
!80 
N/A 

1,400 

4 

4 

II 

730 
!80 
180 
!80 
2.9 

2.9 

22,000 

260 

11,000 

L'.'/A 

6.2 

NIA. 

ANALYTlCAL 
METHOD 
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TABLE 1-8 
REPORTING LIMITS AND DATA QUALITY LEVELS 

POLYCHLORINATED DIBENZO- P- DIOXINS & DIBENZO FURANS BY METHOD 8280 
RFI PHASE I QAPjP 

CWM-VICKERY 

PROJECT REPORTING LIMIT DATA QUALITY LEVEL (DQL) PARAMETERS 
SOIL (f!g/kg) WATER (f!g/L) SOIL (f!g/kg) 

PCDDs 2 0.01 N/A 
PC Drs 2 0.01 N/A 
'· 3. 7. 8-TCDIJ 2 0.01 0.0038 

Nfrt~_s_:_ 

This .analysis will be performed by CORE Laboratories, Inc., 28-t Raritan Center Pkwy., P.O. llox 7807, 
Edison, ~'J 08!:!18 
PCDD- Polychlorinated Dibenzo-p-Dioxins 
PCDF- Polychlorinateli Dibenzo Furans 
TCDD- Tctrachloro Dibenzo-p-Dioxins 
1-1g- microgram 

kg - kilogram 

L - Liter 

N/A- Not Applicable 

GROUNDWATER 
(f!g/L) 

N/A 
N/A 

4.5000000000E-07 
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Prepare Report 

Report 

EPA Review 
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EPA Review 
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PROJECT ORGANIZATION AND RESPONSIBILITY 

At the direction of the U.S. EPA RCRA Project MANAGER (PM), Rust will have overall 

responsibility for the Phase I RFI. Rust will perform the field investigation, evaluate the data, 

and prepare the PHASE I RFI report. Project management will also be provided by Rust in 

concert with the CWM-Vickery. The various quality assurance, field, laboratory and 

management responsibilities of key project personnel are defined below. 

2.1 Project Organization Chart 

A Project Organization Chart is presented in Figure 2-1. It shows the roles, individuals and lines 

of authority for the Phase I RFI, and includes all of the individuals discussed below. 

2.2 Management Responsibilities 

U.S. EPA RCRA Project MANAGER Ceerdiflater 

Thomas W. Matheson will be the U.S. EPA RCRA PM. He will have overall responsibility for 

all phases of the RFIICMS. 

CWM Vickery Project Manager 

Michael Curry will be the CWM-Vickery Project Manager (PM). He will be responsible for 

implementing the project, and has the authority to commit the resources necessary to meet 

project objectives and requirements. The CWM-Vickery PM'S primary function is to ensure that 

technical, financial, and scheduling objectives are achieved successfully. The CWM-Vickery 
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PM will report directly to the U.S. EPA RCRA PM and will provide the major point of contact 

and control for matters concerning the project. The CWM-Vickery PM will: 

• 
• 

• 

• 
• 
• 

Define project objectives; 
Establish project policy and procedures to address the specific needs of the project as a 
whole, as well as the objectives of each task; 
Acquire and apply teclmical and corporate resources as needed to ensure performance within 
budget and schedule constraints; 
Review the work performed on each task to ensure its quality, responsiveness, 
and timeliness; 
Review and analyze overall task performance with respect to planned requirements and 
authorizations; 
Approve all reports (deliverables) before their submission to U.S. EPA Region 5; 
Ultimately be responsible for the preparation and quality of interim and final reports; and 
Represent the project team at meetings and public hearings . 

Rust Project Manager 

Richard Zweig will be the Rust PM. He will have overall responsibility for ensuring that the 

project meets U.S. EPA's objectives and CWM-Vickery quality standards. The Rust PM will 

provide assistance to the CWM-Vickery PM in terms of writing and distributing the QAPjP to all 

those parties connected with the project (including the laboratory). The Rust project manager will 

report directly to the CWM-Vickery PM and is responsible for technical quality control and 

project oversight. 

Rust Project Supervisor 

Edward Need will be the Rust Project Supervisor. He will report directly to the CWM-Vickery 

PM and is responsible for the overall quality of the service provided by Rust. Independent of the 

Rust PM, the Rust Project Supervisor will provide oversight of technical, budgetary and 

scheduling aspect of the project and serve as a resource to both the CWM-Vickery PM and the 
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Rust PM. He will also be responsible for managing the QA/QC aspects of the project, including 

the data validation process. 

2.3 Oualitv Assurance Responsibilities 

Rust QA Officer 

PETER RASOR Re) Peterset1 will be the Rust QA Officer. He will report to the Rust Project 

Supervisor and will be responsible for ensuring that all field activities are performed in 

compliance with Rust procedures and with the approved QAPjP and FSP. Thus, the Rust QA 

Officer will be responsible for performing the internal field audits, and for direct supervision of 

the data validation process. 

Rust Data Validator 

Dinesh Patel will be the Rust Data Validator. He will be responsible for performing the data 

validation in accordance with the procedures described in Section 9 of this QAPjP. 

U.S. EPA Region 5 Quality Assurance Manager (ROAM) 

EPA RQAM has the responsibility to review and approve all QAPjP. Additional U.S. EPA 

responsibilities for the project include: 

Conducting external Performance and System Audits of GP Environmental's, CORE'S 

AND/OR RUST GEOTECHNICAL laboratory'S; AND, 
• Reviewing and evaluating analytical field and laboratory procedures. 
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Samples collected during the Phase I RFI at CWM Vieltery will be sent to the 

following laboratories: 

1) GP Environmental Services 
202 Perry Parkway 
Gaithersburg, MD 20877 
(301) 926-6802 

This laboratory will be used for analysis of all orgamc and inorganic parameters 

except dioxinS/FURANS. 

GP Environmental Services Project Manager 

The GP Environmental Services PM, Ken lves, will report directly to the Rust PM and will be 

responsible for the following: 

• 
• 
• 

Ensuring all resources of the laboratory arc available on an as-required basis; and 
Coordinating with CORE Pftee Laboratories for performance of dioxinS/FURANS analysis . 
Over viewing of final analytical reports . 

GP Environmental Services Operations Manager 

GP Environmental Services Operations Manager, Albert Ellis, will report to the GP 

Environmental Services PM and will be responsible for the following: 

• Coordinating laboratory analyses; 
• Supervising in-house chain-of-custody; 
• Scheduling sample analyses; 
• Overseeing data review; 
• Overseeing preparation of analytical reports; and 
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• Approving final analytical reports prior to submission to Rust!CWM-Vickery 

GP Environmental Services Quality Assurance Manager 

GP Environmental Services QA Manager, RUTH CARTER, has the overall responsibility for 

data after it leaves the laboratory. GP Environmental Services QA Manager will communicate 

data issues through the GP Environmental Services Project Manager. In addition, the GP 

Environmental Services QA Manager will: 

• Review and approve the QAPjP; 
Overview laboratory QA; 
Overview QA/QC documentation; 

• Conduct detailed data review; 
• Determine whether to implement laboratory corrective actions, if required and also be 

responsible for formally approving corrective actions; 
• Define appropriate laboratory QA procedures; and 
• Prepare laboratory Standard Operation procedures (SOP). 

GP Environmental Services Sample Custodian 

GP Environmental Services Sample Custodian will report to the GP Environmental Services 

Operations Manager. Responsibilities of the GP Environmental Services sample custodian 

will include: 

• Receiving and inspecting the incoming sample containers; 
• Recording the condition of the incoming sample containers; 
• Signing appropriate documents; 
• VERIFYING COC and its correctness; 
• Notifying laboratory manager and laboratory supervisor of sample receipt and inspection; 
• Assigning a unique identification number and customer number, and entering each into the 

sample receiving log; 
With the help of the operations manager, initiating transfer of the samples to appropriate lab 
sections; and 

• Controlling and monitoring access/storage of samples and extracts. 
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THE GP ENVIRONMENTAL SERVICES SAMPLE CUSTODIAN IS BOBBY GHRIST. 

GP Environmental Services Technical Staff 

GP Environmental Services technical staff will be responsible for sample analysis and 

identification of corrective actions. The staff will report directly to the GP Environmental 

Services Operations Manager. 

2) CORE LABORATORIES, INC. (FORMERLY PACE, INC.) Pace, !1te. 
284 Raritan Center Parkway 
P.O. Box 7807 
Edison. NJ 08818 
(908) 225-6792 

This laboratory will be used for laboratory analysis of dioxinS/FURANS. 

CORE LABORATORIES PROJECT MANAGER 

CORE LABORATORIES' PM, JUNE FISHER, WILL REPORT TO KEN IVES, THE GP 

ENVIRONMENTAL SERVICES PM AND WILL BE RESPONSIBLE FOR THE 

FOLLOWING: 

• ENSURE THAT THE NEEDED RESOURCES ARE AVAILABLE FOR THE PROJECT; 
• COORDINATE WITH GP ENVIRONMENTAL SERVICES FOR THE COMPLETION 

OF THE DIOXIN ANALYSIS; AND, 
• OVER VIEWING FINAL ANALYTICAL REPORT. 

CORE LABORATORIES LABORATORY MANAGER 

THE CORE LABORATORIES LABORATORY MANAGER IS STEPHEN GRANT. FOR 

THE PURPOSES OF THIS PROJECT, MR. GRANT REPORTS TO JUNE FISHER AND IS 

RESPONSIBLE FOR THE FOLLOWING: 
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• COORDINATION OF DIOXIN ANALYSIS; 
• SUPERVISING IN-HOUSE COC; 
• SCHEDULING SAMPLE ANALYSIS; 
• DIOXIN ANALYSIS; 
• DATA REVIEW ANALYSIS; 
• PREPARATION OF DIOXIN ANALYTICAL REPORTS; AND, 
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• APPROVAL OF FINAL ANALYTICAL REPORTS PRIOR TO SUBMISSION TO KEN 
IVES (GP ENVIRONMENTAL SERVICES). 

CORE LAB ORA TORIES OA MANAGER 

THE CORE LABORATORY QA MANAGER IS KAREN STEAR>'\IS. THE QA MANAGER 

HAS THE OVERALL RESPONSIBILITY FOR THE DATA AFTER IT LEAVES 

THE LABORATORY. 

CORE LA BORA TORIES SAMPLE CUSTODIAN 

THE SAMPLE CUSTODIAN WILL REPORT TO THE LAB MANAGER. THE 

RESPONSIBILITIES OF THE SAMPLE CUSTODIAN WILL INCLUDE: 

• RECEIVE AND INSPECT SAMPLE CONI AINERS; 
• RECORD CONDITIONS OF SAMPLE CONTAINERS; 
• SIGN APPROPRIATE DOCUMENTS; 
• VERIFY COC AND ITS CORRECTNESS; 
• SAMPLE RECEIPT AND INSPECT NOTIFICATION; 
• ASSIGNMENT OF IDENTIFICATION RECEIVING LOG; 
• TRANSFERRING OF SAMPLES TO APPROPRIATE LAB SECTION; AND, 
• SAMPLE CONTROL. 

THE CORE LABORATORIES SAMPLE CUSTODIAN IS DOROTHY WALDEN. 

3) Rust Environment &Infrastructure, Inc. 
SUITE 100 
11786 HIGHWAY DRIVE 
CINCINNATI, OHIO 45241 
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This laboratory will be used for analysis of geotechnical parameters (e.g., Atterburg Limits, 
percent moisture, etc.). 

THE LABORATORY QUALITY ASSURANCE MANAGER FOR THE RUST-CINCINNATI 
GEOTECHNICAL LABORATORY IS DR. STEVEN ZHOU. DR ZHOU WILL HAVE THE 
RESPONSIBILITY FOR SUPERVISING THE ANALYSIS AND ASSURING THE DATA IS 
OF THE QUALITY REQUIRED FOR THIS PROJECT. 

2.5 Field Responsibilities 

Rust Field Team Leader 

Jay Smerekanicz will be the Rust Field Team Leader. He will be responsible for leading and 

coordinating the day-to-day activities of the various resource specialists under his supervision. 

The Rust Field Team Leader is a highly experienced environmental professional and will report 

directly to the Rust PM. Specific field team leader responsibilities include: 

• Provision of day-to-day coordination with the CWM-Vickery PM on technical issues in 

specific areas of expertise; 

• 

• 

Developing and implementing field-related WPs, assurance of schedule compliance, and 

adherence to management-developed study requirements; 

Coordinating and managing field staff including sampling, drilling, and supervising field 

MEASUREMENT labenatery staff; 

• Implementing QC for technical data provided by the field staff including field 

measurement data; 

• Adhering to work schedules provided by the Rust PM; 

• Authoring, writing, and approving of text and graphics required for field team efforts; 
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• Coordinating and overseeing of technical efforts of subcontractors assisting the field team; 

• Identifying problems at the field team level, resolving difficulties in consultation with the 

CWM-Vickery PM, implementing and documenting corrective action procedures, and pro

vision of communication between team and upper management; and 

• Participating in preparation of the final report. 

Rust Field Technical Staff 

The technical staff for this project will be drawn from Rust's pool of corporate resources. The 

technical team staff will be utilized to gather and analyze data, and to prepare various task reports 

and support materials. All of the designated technical team members are experienced 

professionals who possess the degree of specialization and technical competence required to 

effectively and efficiently perform the required work. 
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Rust Field Team Leader 
Jay Smerekanicz 

I 

Drilling Subcontractor 
Bowser-Morner, Inc. 

Field Sampling Team 
Rust Staff 

US EPA Region 5 
RCRA Corrective Action Project 

Manager 

Thomas W. Matheson 

CWM Project Manager 
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Rust Project Manager 
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QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

The overall QA objective for this project is to develop and implement procedures for field 

sampling, COC, laboratory analysis, and reporting that will provide results which are legally 

defensible in a court of law. Specific procedures for sampling, COC, laboratory instrument 

calibration, laboratory analysis, reporting of data, internal QC, audits, preventive maintenance of 

field equipment, and corrective action are described in other sections of this QAPjP. The 

purpose of this section is to address the specitic objectives for precision, accuracy, completeness, 

representativeness and comparability. This section also describes the level of QC effort (i.e., the 

kind and frequency of QC samples) for the investigative program described in this QAPjP. 

3.1 Precision 

Precision is a measure of the degree to which two or more measurements are in agreement. The 

precision of tield measurements (HNu screening for VOCs) will be assessed through replicate 

measurements; however, because VOCs will be "lost" as part of an initial measurement, the 

subsequent replicate measurement is expected to be biased "low". TI-llS IS DUE TO THE FACT 

THAT THE MEASUREMENT IS COMPLETED FROM AN UNCONTROLLED SAMPLING 

POINT, I.E., NOT FROM A JAR OR A BAG. Thus, NO FORMALIZED ASSESSMENT (i.e., 

the calculation of relative percent difference) is PLANNED. 

Analytical precision will be assessed through the calculation of the relative percent difference 

(RPD) for the concentrations of spiked analytes in two replicate samples. The equation for 

calculating precision for this project can be found in Section 12 of this Phase I RFI QAPjP. Field 

effects on analytical precision will be assessed through the collection and measurement of field 

duplicates at a rate of 1 duplicate per I 0 analytical samples. The total number of field duplicates 

being collected for this project is shown in Table 1-1. Laboratory effects on analytical precision 

I): \311(,2 -·,lVI' D!/A 1·71(,].~1 'Jf'. Dl' '.Q..JP./1'. WI' D 



CWM-Vickery, Inc. 
Phase I RFI QAPJP 

MAY1996 d•gw: 1995 
Revision I 

Section 3 
Page 2 of5 

will be assessed through the use of laboratory duplicate samples and matrix spike/matrix spike 

duplicate (MS/MSD) samples. The total number of MS/MSD samples being collected for this 

project is shown in Table 1-1. Precision control limits for laboratory analysis are given in Tables 

3-1 through 3-7. 

3.2 Accuracv 

Accuracy is the degree of agreement between an observed value and an accepted reference value. 

The accuracy of field measurements (HNu screening for VOCs) will be assessed through 

evaluation of calibration records maintained during the course of the field operations. The 

procedures for routine calibration of the HNu are described in Section 6 of this Phase I RFI 

QAPjP. Thus, no formalized assessment (i.e., the calculation of percent recovery) is planned. 

Analytical accuracy will be assessed through the calculation of the percent recovery (%R) of a 

known amount of selected analytes spiked into a designated sample. The equation for 

calculating accuracy in this project can be found in Section 12 of this Phase I QAPjP. Field 

effects on accuracy will be assessed through evaluation of sampling documentation showing 

adherence with all sample handling, preservation and holding times requirements. Laboratory 

effects on accuracy will be assessed through evaluation of surrogate recoveries in each 

ORGANIC sample analyzed, and through the analysis of MS for the determination of percent 

recoveries. The total number of MS matri.< spikes samples being collected for this project is 

shown in Table 1-1. Accuracy control limits for laboratory analysis are given in Tables 3-1 

through 3-7. 

3.3 Completeness 

Completeness is a measure of the amount of valid data obtained from a measurement system 

compared to the amount that was expected to be obtained under normal conditions. The 
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calculation of completeness is described in Section 12 of this QAPjP. By their nature, the field 

screening measurements of VOCs are considered to be I 00 percent complete. It is expected that 

GP Environmental Services will provide data meeting QC acceptance criteria for 80 percent or 

more for SOIL SAMPLES AND 90 PERCENT FOR WATER SAMPLES all smnple tested 

using SW-846 methods. If this objective would not be met due to difficulties and/or problems in 

the laboratory, then additional samples WILL be taken and analyzed to meet the objective. 

3.4 Representativeness 

Representativeness expresses the degree to which data accurately and precisely represent a 

characteristic of a population, parameter variations at a sampling point, a process condition, or an 

environmental condition. Representativeness is dependent upon the proper design of the 

sampling program and will be satisfied by ensuring that the FSP is followed and that proper 

sampling techniques are used, proper analytical procedures are followed and holding times of 

samples are not exceeded. 

3.5 Comparabilitv 

Comparability is an expression of the contidence with which one data set can be compared with 

another. Comparability is dependent upon the proper design of the sampling program and will 

be satisfied by ensuring that the FSP is followed and that proper sampling techniques are used. 

THE SAMPLING ACTIVITIES WILL BE AUDITED BY THE RUST QA OFFICER TO 

ENSURE PROPER PROCEDURES ARE BEING UTILIZED. THIS QA WILL BE USED TO 

ENSURE COMPARABILITY OF DATA COLLECTED. COMPARABILITY WITHIN THE 

LABORATORY WILL BE ASSURED BY THE USE OF PROPER TECHNIQUES AND 

METHODOLOGIES AS DOCUMENTED IN THIS QAPJP. Plutllted analytical aftta vvill be 

eetnparable w!telt similar stmtplillg a11d analytical tnetheds are ctsed attd doeutHented in the 
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QAPjP. Cmnpmability is abe depenclent eu similm QA ebjeeti ves. ANY SUBSEQUENT 

SAMPLING EVENTS WILL BE EXPECTED TO PRODUCE COMPARABLE RESULTS. 

3.6 Level of Quality Control Effort 

Field blank, trip blank, field duplicate, LABORATORY DUPLICATE, MS and MSD samples 

will be analyzed to assess the quality of the data resulting from the field sampling progran1s. 

Field blanks will consist of ANAL YTE-FREE, HPLC-GRADE water placed in san1ple 

containers at the site using the same (decontaminated) equipment that will be used to collect the 

samples. Field blanks are used to check for contamination which may have been introduced as a 

result of the sampling procedures and/or from ambient field conditions. Field blanks will be 

collected at the rate of one per l 0 or fewer aqueous investigative samples. 

Trip blanks will consist of deionized water placed in san1ple containers in the laboratory. These 

samples will accompany the other (empty) sample containers to the site, be kept with them in the 

field, and accompany the filled san1ples containers back to the laboratory. Trip blanks are used 

to assess the potential for VOC contamination of samples due to contan1inant migration during 

shipment and storage. One trip blank will accompany each cooler of aqueous VOC samples 

shipped to the laboratory. 

Field duplicate samples will consist of distinct samples obtained from the same sampling point or 

location. They are analyzed to check for sampling and analytical reproducibility. Duplicate 

samples will be collected at the rate of one per I 0 or fewer investigative samples. 

MS samples (which are prepared in the laboratory from extra investigative sample volume 

collected in the field) provide information about the effect of the sample matrix on the 

preparation and measurement methodology. The extra volumes required are triple the normal 

volume for VOC analysis and double the normal volume for other organics analysis. These extra 
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volumes are in addition to the normal volume requirements for the investigative sample. All MS 

for organic analyses are performed in duplicate and are hereinafter referred to as MS/MSD 

samples. MS/MSD samples will be collected (for organics analysis) at the rate of one per 20 or 

fewer investigative samples. A MS and laboratory duplicate (LD) will be analyzed for inorganic 

parameter analysis. These analyses must be performed on an aliquot from the original 

investigative sample container; the samples will be designated in the field as MS samples but no 

extra volwne is required. The MS/LD analyses will be performed at the rate of one per 20 or 

fewer investigative samples. 

The number of FIELD dL!plicate, field blank, trip blank, MS, LD, and MSD samples to be 

collected for the Phase I RFI at CWM-Vickery are listed Table I-I. Sampling procedures are 

specified in the FSP (Section 5 of the Phase I RFI WP). 
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TABLE 3-1 
PRECISION AND ACCURACY CRITERIA 

APPENDIX IX VOLATILE ORGANIC COMPOUNDS BY METHOD 8260A 
RFI PHASE I QAPjP 

PARAMETER 

Benzene 
~~~---

Chlorobenzwe 

I, 1-Dichlorocthene 

Toltlene 

Trichlorocthene 

SURROGATE COMPOUND 

4 I3romotluorobcnzene 
I, 2 DichloroEthane- d4 --
Toluene- dS 

Nutt_;_ 
RPD- Relative Percent Difference 
'VoR- Percent Recovery 

N!.-\- Not Applicable 

CWM-VICKERY 

PRECISION (RPO) 
Water Soil 

II 21 

13 'I 
14 22 
13 21 

14 74 

PRECISION iRPDl 
Water Soil 

N/A N/A 
N/A N/A 

--~--~--

N/A N/A 

ACCURACY (%Rl 
Water Soil 
76~127 66-142 -
75-130 60-133 

--~-- ~~--~---~--

61-145 59-172 
""" --~~---~---

76-125 59-139 
71-120 6J-13 7 

ACCURACY (%R) 
\Vater Soil 
86-115 74-121 

----~--- -~-~----~ 

76-114 70-121 
88-110 s l-117 



TABLE3-2 
PRECISION AND ACCURACY CRITERIA 

APPENDIX IX SEMIVOLATILE ORGANIC COMPOUNDS BY METHOD 8270B 
RFI PHASE I QAPjP 

CWM-VICKERY 

PARAMETER PRECISION (RPD) ACCURACY (%R) 
.· Water Soil Water Soil 

Acenapthene ]I 19 46-118 31-137 
4-Chloro-3-methyl phenol 42 33 23-97 '6-1 OJ 
2-Chlorophenol 40 50 27-123 25-102 
I ,4-Dichlorobenzene 28 27 36-97 '18-104 
2 ,-1-Dini trotoluenc 38 47 24-96 28-89 

50 50 10-SO 11-114 
L--±::N itrophenol 

--- --------n-N 1trosodi-n-propylam ine 

Pent:Jchlorophenol 

Phenol 

Pyn:ne 

1 ,2.4-Trich!orobenzene 

SURROGATE COMPOUND 

Nitrobenzene- d5 

2-Fiuoro_biphenyl 

_____e:_~erphenyt-d 14 
Phenol- d6 

2-Fiuorophenol 

2. 4. 6- Tribromophenol 

i:iote_;_ 
RPD- Rchative Percent Difference 
%R- Percent Recm·cry 

N!:\- 7\:ot :\pplicllble 

-

-

38 38 
50 47 
4' 35 
3 I 36 
28 ,, 

"' 
PRECISION (RPD) 

Water Soil 
N/A N/A 
N/A NIA 
N/A N/A 
NIA N/A 

NIA N/A 

NIA NIA 

41-116 41-126 
9-!03 17-109 
12-110 26-90 
26-127 35-14 J 

·-
39-98 38-107 

ACCURACY (%R) 
Water Soil 
35-114 23-120 
43-116 30-115 
33-141 I 8-137 ----
10-94 24-1!3 

21-100 25-121 -···--· 
10-PJ 19-]11 



TABLE 3-3 
PRECISION AND ACCURACY CRITERIA 

APPENDIX IX ORGANOCHLORINE PESTICIDES I PCBs BY METHOD 8080A 
RFI PHASE I QAPjP 

PARAMETER 

Aldrin 

gamma BHC!Lindam: 

Dieldrin 

Endrin 

I-kpt<Jchlor 

SURROGATE COMPOUND 

Dibutvlchlorocndatc 

LHIC- DcnLcne Ile::t:achloride 

Rl'D- RelutiH Percent Difference 
'%R- Percent Recover-y 

::\/_.\_- Not Applic:lble 

CWM-YICKERY 

PRECISION (RPDl 
Water Soil 

22 43 

ll jl) 

I" " 21 45 

20 31 

PRECISION (RPD) 
Water I Soil 

N/A I N/A 

* Advisory Surrog<llc minimum I 0% n:covcry uso:d as action limit. 

ACCURACY ('YoR) 
Water Soil 
40-120 34-132 

56-123 46-127 

52-126 31-134 

56-121 42-139 

40-131 35-130 

ACCURACY (%R) 
Water l Soil 
24-150 I 2-l-150 



TABLE 3-4 
PRECISION AND ACCURACY CRITERIA 

APPENDIX IX VOLA TILE ORGANIC COMPOUNDS BY METHOD 8260A 
RFI PHASE I QAPjP 

PARAMETER 

Ethyl parathion 

Tetraethyl dithiopvrophosphate (Sulfotep) 

SURROGATE COMPOUND 

Tetmpropylphosphatc 

~: 

RPD- Relative Percent Difference 
%R- Percent Recovery 
1\:/A- Not Applicable 

CWM-VICKERY 

PRECISION (RPD) 
Water Soil 

25 50 
25 50 

PRECISION (RPD) 
Water I Soil 

N/A I N/A 

ACCURACY (%R) 
Water Soil 
75-125 65-140 
30-100 15- I 25 

ACCURACY(%R) 
Water I Soil 
25-125 I 20-150 



TABLE3-5 
PRECISION AND ACCURACY CRITERIA 

APPENDIX IX ORGANOCHLORJNE HERBICIDES BY METHOD 8I50B 
RFI PHASE I QAPjP 

CWM-VICKERY 

PARAMETER PRECISION (RPDI 
Water Soil 

2_4-D 25 50 
~TP (Silvcx) 25 50 

2,4,5-T 25 50 

SURROGATE COMPOUND PRECISION (RPD) 
Water J Soil 

2.-1- DCAA N/A I NIA 

Lfu!~ 

2,4-D- 2,4- Dichlorophe~loxyacetic Acid 
2,4,5- TP (Silvex) 2-(2,4,5 -Trichlorophenoxy) Propionic Acid 
2,4,5- T- 2,-1,5- Trichlorophenoxyacetic Acid 
2,4,5- DCAA- 2,-t- Dichlorophenoxyacetic Acid 
HI'D- Relative Percent Difference 

%H.- Percent RecO\'ery 

N/:\- i\ut Applicable 

ACCURACY (%R) 
Water Soil 
50-125 40-135 

50-12.5 40-135 "---------
_____ ,.,. ____ 

50-125 40- !35 

ACCURACY (%R) 
Water _l Soil 
10-160 I 10-160 



TABLE 3-6 
PRECISION AND ACCURACY CRITERIA 

APPENDIX IX METALS AND INORGANICS 
RFI PHASE I QAPjP 

CWM-VICKERY 

PARAMETER METHOD PRECISION (RPD) ACCURACY (%R) 
Water Soil Water 

Antimony 6010A 20 20 75-125 
Antimony 7041 20 20 75-125 
Arsenic 6010A 20 20 75-125 -
Arsenic (GF AA) 7060 20 20 75-125 
Barium 60IOA 20 20 75-125 
Beryllium 6010A 20 20 75-125 ---
Cadmium 6010A 20 20 75-125 
Chromium 6010A 20 20 75-125 
Cobalt 60!0A 20 20 75-1'5 
Copper 6010A 20 20 75-125 
Lead 6010A 20 20 75-125 

~ead(GFAA) 7421 20 20 75-125 -
rviercury 7471A 20 20 75-125 
Nickel 6010A 20 20 75- !25 --------Selenium 6010A 20 20 75-125 

--_ _selenium (GFAA) 7740 20 20 75-125 ----Silver 6010A 20 20 75-125 ---- - ----~ Silver 7761 20 20 75-1 7 5 --- ------ ------- -------Thnlliurn 6010A 20 20 75-125 ------- -------- --··- __ , ________ -------····---_ Thallic:rn (GFAA) 7841 20 20 75-125 ----------Tin 6010A 20 20 75-125 ----· ---------Vanadium 6010A 20 20 75-125 ---· - - -- - -- ---- ··----- ------------·--Zinc 6010A 20 20 75-125 ---- ------ ---------
----~ 

____ _. ___ ----- ----·---- ---
_ _f_y~nidc ____ 9010A 20 20 75-125 ------- - _____ , _ __ , ____ . _______ ---· 

Chloride 300.0 20 N/A 75-115 ---
-----------~·- -----·-----Sulfide 376.1 oo 20 75-! 'J) 

Note_:_ 
*-The Graphite Furnance Atomic Absorption methods will be enlployed as a backup to the Inductively 
Coupled Plasma method. 

RPD- Relative Percent Difference 
%R- Percent Recovery 

N/A- Not Applicable 

Soil 
75-125 

75-125 

75-125 --
75-125 -
75-125 

75-125 

75-125 

75-125 ---··----
75-1'5 

75-125 

75-125 

75-125 

75-125 

75-125 -------·-
75-125 

75-125 

75-125 ----- -·-
75-125 - ----·-
75-125 ---·-------
75- [ 25 -----------
75-125 

75-125 ----··---------
75-125 ----- ·-·---------------
75-125 ---------- -------· -

N/A ----------·----
75-125 



TABLE 3-7 
PRECISION AND ACCURACY CRITERIA 

POLYCHLORINATED DIBENZO- P- DIOXINS & DIBENZO FURANS BY METHOD 8280 
RFI PHASE I QAPjP 

NATIVE SPIKE 

~. 3, 7, 8- TCDD 

l, 2, 3. 7, S- PECDD 

I. 2. 3, 4, 7, 8- HXCOD 
1, 2, 3, -1. 6, 7, 8- OCDD 
2, 3, 7, 8- TCDF 

I, 2, 3. 7, 8- PECDF 

I, 2. 3, 4, 7, 8- HXCDF 

L 2. 3. 4, 6. 7, 8, 9- OCDF 

INTERNAL STANDARD 

13c12- 2, 3, 7,8TC~D 
__!]cl2- I, 2, 3, 6, 7, 8- HXCDD 

13cl2 · OCDD 

_J}cl2- 2, J, 7, 8- TCDF 
lJcP- I. 2. 3, -1, 6, 7, 8- HPCDF 

tiote.~ 

TCDD- Tetnu:hloro Oiben'I.O-p-Dioxin 
PECDD- Pentachloro Oiben:w-p-Dioxin 
IIXCDD- Hexachloro Dibcnzo-p-Dio:dn 
OCDD- Octl!chloro Diben:w-p-Dioxin 
TCDF- Tetrachloro Dibenzo Foran 
l'ECDF- Pcntachloro Dibcn:w FunHl 

IIXCIH"- Ilcxachloro Dibenzo Furan 
OCDF- Octachluro Dibenzo Funw 
IIPCDF- Heptachloro Dibcnzo Furlin 
Internal Standards also serve as the Surrogate. 
HPD- Relative Percent Difference 
0/.,H:- Percent Hccovery 

i\/_.\- :"'ot Applicable 

CWM-VICKERY 

PRECISION (RPD) ACCURACY (%R) 
Water Soil Water Soil 

50 50 60-140 60-140 
--- --- 60-140 60-I..J-0 - ·---
--- --- 60-140 60-l..J-0 
--- --- 60-140 60-140 
--- --- 60-140 60-140 ---- --- 60-140 60-140 
--- --- 60-140 60-140 
--- --- 60-140 60-140 

PRECISION (RPD) ACCURACY (%R) 
Water Soil Water Soil 

N/A NIA 40-120 40-120 
N/A N/A 40-120 40-120 
NIA NIA 40-120 40-120 
N/A NIA 40-120 40-120 
NIA N/A 40-120 -+0-120 

·-





SECTION 4 

SAMPLING PROCEDURES 

CWM-Vickery, Inc. 
Phase I RFI QAPJP 

MAY 1996 .1 ttgt<3! 1995 
Revision 1 

Section 4 
Page I of2 

The sampling procedures to be used in the Phase I RFI at THE CWM-Vickery TSD FACILITY 

will be consistent with the purpose of this project. The FSP outlines all the sampling procedure 

information. The FSP is located in Section 5 of the Phase I RFI WP. TABLE 4-1 PRESENTS 

THE SAMPLING AND ANALYSIS OBJECTIVES RATIONALE. 

The sample containers will be provided by GP Environmental Services, who will prepare them in 

accordance with current U.S. EPA guidance (i.e., "Specification and Guidance for Contaminant 

Free Sample Containers," April 1992). TABLE 4-2 PRESENTS THE SAMPLE CONTAINERS, 

PRESERVATIVES AND HOLDING TIMES FOR THIS PROJECT. 

Please refer to Section 5 of the Phase I RFI WP for the following information: 

Sample Containers- Section 5.2.3.3 

Obtaining Contaminant-Free Sample Containers- Section 5.2.3.3 

QC Sample Procedures - Section 5 .2.5 

Field Blank Collection- Section 5.2.6.1 

Field Duplicative Collection- Section 5.2.6.1.1 

MS/MSD Collection- Section 5.2.6.1.2 

Trip Blank Preparation- Section 5.2.6. !.3 

Sampling Equipment Decontamination- Section 5.5 

Subsurface Soil Sampling Collection Procedures- Section 5.7 

Surface Soil Sampling Collection Procedures- Section 5.7 

Sediment Sampling Collection Procedures- Section 5.7 

Soil Sampling Order- Section 5.7 

Sediment Sampling Order - Section 5. 7 

0.- \J/162 -1 WI' DJVJFT,(JAJ ')f'.Df",QAf'Jf'_ WP D MAY 1996 .Jttgt<O! 1995 



Test Pit Sampling Procedures- Section 5.7 

GROUNDWATER SAMPLING PROCEDURES- SECTION 5.11 

0: \J8fi2 -\ WP DIUI· 71QA!'JP. /Jf'\Q_.if'JI'. WJ' D 

CWM-Vickery, Inc. 
Phase I RFI QAP)P 

MAY 1996 A•gttS! 1995 
Revision 1 
Section 4 

Page 2 of2 

M4 Y 1996, lugt<S! 1995 



SWMU 
Groups 

&AOCs 

Clr_01! 1 i\; 

S\VMU#! 

SWIV!lJ #2 

S\Vl'v!U #3 

SWMU liS 

SWMU 1116 

TABL~4-l 

SAMPLING AND ANALYSIS PROGRAM OBJECTIVE RATIONALE 
RFI PHASE I QAPjP 

CWM-VICKERY 

Sampling Rationale Sample Collection Approximate 
Matrix Location Collection 

Depth 
(ft bgs) 

Surracc Impoundments I, 2, 3, 9 anJ the waste pile cont<Jined wuste oils, oil) Soil Grit.! Nodes 13-15 
sludges, inorganic acids and pickle liquors; and lixt!d sludges, structures and soils, 

respectively. PCBs, D00-1-DOII metals, VOCs, PAlls and phenob arc the potential 
waste constituents that have been identified as part of this SWMU group. Based on 

the historical US<lge and the above pokntial constituents, samples have been pro-
posed to charact~rize the impact to tilt: soil. /l.lonitoring well M\\'~!5R is !ocat~d 

Uowngradienl of this SWMU group and data from this monitoring well 

pruvides useful infOrmation fOr the charackrizution of groundwater. 
Recent historical Jata generated as part of the RCRA and TSCA monitoring Soil Sekct !3 
prog,num will be validated during, the Pha~e ! RFI to :.~s~e~s the groundwater 

quality in the area adjacent to the S\V/Y!Us in this group. Groundwater samples 
\\"ill be collcckd to support this validation. Further charactt:rization of the 
groundwater \\"ill be completed as part oftht: l'hase ll RFI, ifappropriatt:. 

All data collected will be used to support 1.llJUantitativc risk assessment at the 

comp!t:tion oftbe Phase II RFI. Groundwater MIV-t5R 

Test 
Parameters (I) 

voc 
svoc 

Pesticides, PCBs, llcrbicidcs 

MelD Is, Cyanide, Sulfide 

Geotechnical Testing 

Qualitative Screening of Gross VOC Vapors 

voc 
svoc 

Pesticide~, PCI3s, Herbicides 

Mi.:!als, Cyanide, Sullide 

Geotechnical Testing 

Qualitutive Screening of Gross VOC Vapors 

voc 
svoc 

pH (Field) 
Specific Conductivity (f-"ield) 

Pesticides, PCI3s, Herbicides 

Metals, Cyanide, Sulfide 

PCDD/PCDF 



SWMU 
Groups 

&AOCs 

Groun_B; 
SIV~ILI #4 

SIVMU 115 

SWMU #7 

SWMU #10 

SIV~IU #II 
S\VMU #17 

S\V!"v1U #53 

·-·· ---··· 

TABu~ 4-1 
SAMPLING AND ANALYSIS PROGRAM OBJECTIVE RATIONALE 

RI'I PHASE I QAPjP 
CWM-VICKERY 

Sampling Rationale Sample Collection Approximate 
Matrix Location Collection 

Depth 
(ftbgs) 

Surface lmpount!ments '1, 5, 7, II and [2 contained waste oils, oily sluJgc;;, waste Groundwater Capillury-
acids, caustics, pickle liquors and phenols. The kachatc rckntion pond (SWivtU#l7) Drnin Sump 
containcJ surfi.H.:c watt:r runoff from the waste pile. The TSCA closure cdl MIV-14R 
(S\VMU #53) was built over the area when! Surface lmpoumlments 4, 5 and 7 !'v1W-15R 
were located. PClh, [)004-DOI I mdals, VOL's. PAlls, dioxins and phenols arc the potential MW-22R 
waste constituents that have been identi!ied as pan of this group. Uased on historicul 

records and the above potential constituents, il groundwater sampll.': will be collectl.':d 

under the clusure cell from the capillary drain. Water from this drain is in contact 

with surrounding soils anU proviUe a mechanism to assess the soils without disturbing 

the integrity closurl.': cell. Munitoring w~:lls MW¥1-IR, i'vi\V-l5R and l'vl\V-22R are 

loc<ltcU dO\\ngraJi~:nt of" the S\Vtv1Us in this group anJ pruvid<: data on the 

groundwakr in these areas. Recent historical data gencrat<:J as part of thc 

RCRA and TSCA monitoring programs will be validated in the Phase I 

R!-"1 to assess tht: gmundm.ller quality around this SWMU gruup. Uroum!water 

samples will be collcct<:d to support this validation. Further charact<.:rization ofth<: 

grounJwatcr will be r.:ompleteJ as part of" the /'base II RFI, il"appropriatc. 

:\II data colkcted will be us~:J to support <I quantitutive risk assessment at the 

COillJ1letion of the Phase II RFI. 
---·--

Test 
Parameters (I) 

voc 
svoc 

pi I (Field) 

Specific Conductivity (Field) 

Pesticides, PCBs, I lcrbicides 

Metals, Cyanide, Sulfide 

PCDD/PCilF 

-----·-



SWtviU 
Groups 

&AOCs 

Ur(.Ju 1 (._'; 

S\VMU #6 

S\VMU #~ 
SWl\·IU #llJ 

(ln_)\_lp_l); 

S\Vi\llJ lf\2 

S\VMU #13 

S\V~IU #14 

TABL.~ 4-1 
SAMPLING AND ANALYSIS PROGRAM OBJECTIVE RATIONALE 

RFI PHASE I QAPjP 
CWM-VICKERY 

Sampling Rationale Sam pl.: Collection Approximate 
Matrix Location Collection 

Depth en bgs) 

Surface Impoundment 6 contained wasll: ;_tcids, acid sludges, piekle liquors, phenol Soil Grid Nodes I 3 
wastes and sludges from Surface Impoundment 9. Surface lmpoundlncnl I 0 
t:ontained aqueous sludges and pht:nols wastes. The history of the Old Drum 

Storage Pad is uncertain, but it is believed to have contained organics and PCI3s. 

PCBs, pesticides, 000-l-DOII metuls, VOl's, PAlls, and phenols arc the potential 
wastt: con~tituents that have been identified as part orthi~ S\VI\HJ group. 13ased on 

historical records and the above potential constituents, samples will be collected to Soil Select 13 
characterize the impact to the soil, if any. Monitoring well MW-20R is locatcU 
downgradient of the SWtv!Us in this group. Recent historical data generated as 

part of the RCRA anU TSCA monitoring programs will be validateU in the Phase I 
RFI to assess the groundwater qtJ<llity arounU this S\Vtv!U group. A groundwater 

sample will be collected lU support this validation. l-'urther characteriz:Jtion ufthe 

gmumlwater will be completed as part of" the Ph<JSe!! RF!, if appropriate. Groundwater M\V-20R 
All data collected will be used to support a quantitativt: rbk assessment at the 

completion of the Phase II RFI. 

The North, E,1st and South Landfarms contained oily and plating sludges. In aJditiun Soil GriJ Nodes 2.5 
the waste history ufthe l>uu.l!~mns indicated that nwtal hyUroxide sludges \\as 

present at the North and East LanJrarms, but absent at tht.! South Land farm. PCBs, 

D004-DO I I nH:t<lls. VOCs, P/d Is and plH:nols are the potential waste constituenl'l that have 

been iJenti!ieJ as part of this S\VMU group. BaseJ on histurical records and the 

above potential constituents, samples will bt: co!lecteJ conrmn the n:rnov;~l of resiUuc1l 11·aste . 
Soil sampling 11 ill also support the grounUwater assessment. lf soil sample 

results inJicatc the need fur the additional assessm~.:nt of groundwater, further 

characterization of the groundwater will be comrleteJ as part of" the Phase II RFI. 

All data collectt:d will be used to suprort a quantitative risk assessment 
at the comp!t:tion of the Phase l! RFI. 

----- .... 

Test 
Parameters (I) 

vue 
svoc 

Pesticides, PCBs, Herbicides 

Metals, Cyanide, SulJIJc 

Geotechnical Testing 

Qualitative Screenino of Gross VOC Vapors 

voc 
svoc 

Pesticides, PCBs, Herbicides 

Metals, Cyanide, Sulfide 

Geotechnical Testing 

Qualitative Screening of Gross VOC V~pors 

voc 
svoc 

pH (Field) 

Specific Conductivity (Fie!U) 

Pesticides, PC13s, I !crbicides 

Metuls, Cyanide, Sulfide 

/'CDDIPCDf 

voc 
SVOC 

Pesticides, PC8s, Herbicides 

Metals, Cyanide, Sulfide 

Geotechnical Testing 

Qualitative Screening of Gross VOC Vapors 



SW!YIU 
Groups 

&AOCs 

C!ro\lp E: 
S\VMU #50 

SWMU #51 

SWMU #52 

C!rmHl 1_:; 

S\VMU 1131 

S\VMU #32 

S\VivlU #33 

S\l'~ttJ 1134 

S\\'MU #35 

S\VI'dU #36 

S\Vl\HJ #37 

S\Vi\lU 1138 

S\VlvtU #39 

S\VMU #40 

Groll J n: 
S\V/\HJ 11"2.1 

S\VlvlU #22 

S\V/'vlU #23 

S\VMU #24 

S\VMU #25 

SIVMU #26 

SWMUII27 

S\\'l'vllJ #29 

SWivlU #30 

TA!kL 4-1 
SAMPLING AND ANAL YSJS PROGRAM OBJECTIVE RATIONALE 

RFJ PHASE 1 QAPjP 
CWM-VICKERY 

Sampling Rationale Sample Collection Approximate 
Matrix Location Collection 

Depth 
(ft bgs) 

The inje.:tion wells th<~t comprise this S\VMlJ group were used to Soil Surface 
inject aqueous acidic wastes and brines into the Mt. Simon Sandstone. These 

wells were decommissioned due to casing failures at depths gn:aler than 2000 feet 
below grnunJ :-;urf(lce. Acids, D004-DUII metals, and VOCs arc the potential waste 

constituents tlwt have been idcntilieJ as part of this SWMU group. BaseJ on 

historical records aml the above potential constituents, samples \\ill be collected to 
confirm contamination does not exist in the surficial soils. Soil sampling will also support 

the groundwater assessment. 1 r soil sample results indi~:ate the need for the additional 

assessment of groundwater, further ~:haractL'rizatiun of the groundw;rt\:r will b..: 

curnpleted as part ofthL' !'h;_rsc II RF!. All data culkcted will be used 

to support a quantitative risk assessment <ll the completion of the Phase II RFI. 

The Jil!en.:d acid tanks aml pump houses contain filtered acidic \\'astcs. Acids, Soil Surhu.:t.! 
DOO·f-DU II metals. pht.!no!.s ami VOCs arc the potential waste constituents that have been 

identified as part of this SWMU group. Based on historical reconls and the abow potential 

constituents, samples \\'ill be collected at .sclecteU locations to characterize the impact to soil, 

if any. Soil sampling will also support the grounJwatcr asst:ssment. If soil sample r~:sult.s 

inUicate the nt:ed fOr the additional a.ssessrm:nt of groundwater, furtbt:r 

dwracterizatiun ufthe groundwater \\'ill bt: cornpleteU as part of the Phase ll RFJ, 

All data collected will be used to support a quantitative risk <Mcssm~.·nt at the 

completion of tile !'base ll RFL 

Thest.! S\\',\1Us Lire grouped together based on their activt.: status within the Soil Select (#23) 13' (#23) 
treatment process. Tht.!St.! S\ViVIUs handle pickle liquors, aciUs and brines. Acids, Surfi.1ce 
[)004-DO II mel<Jis and VOCs are tht.! potential waste constituents that have been identitieU < (#27, 29 & 30) 
part of this S\Vlvlll group. Based on the historical record and the above polt.!ntial cunstitut:nt . 
samples will be collected at selected locations to characterize the impact to soil, if:.my. 

Soil sampling will also support the groundwater assessment.lfsoil sample results 

indicatt: the nt.!cd lOr additional groundwatt.!r assessment, further characterization 

Dftht: groundw<lh:r will be cumpleteJ as part oJ'the Phase IJ RFI. 

All Uata culb.:t<:U will be useU to support a quantitative risk assessrnt.:nt at the 

completion of tile !'hast.! 11 RFI. 

Test 
Parameters (I) 

voc 
svoc 

Pl!sticides, PCBs, Ilerbicidcs 

Metals, Cyanide, Sulfide 

Geotechnicul Testing 

Qualitative Screening of Gross VOC Vapors 

voc 
svoc 

Pesticidt:s, PCBs, Herbicides 

Metals, Cyanide, Sui flUe 

Geotechnical Testing 

voc 
svoc 

Pesticides, PCBs, Herbicides 

Metals, Cyanide, Sultide 

Geotechnical Testing 

Qualitative Screening of Gross VOC Vapors 



SWMU 
Groups 

&AOCs 

(Jrouo_! l: 

S\VMU #46 

S\VMU #47 

SWMU 1/:.H: 

S\Viv!U #49 

( il"l...lll) ]· 

SWMU #I) 

SWlvtU #IX 

TABLe 4-1 
SAMPLING AND ANALYSIS PROGRAM OBJECTIVE RATIONALE 

RFI PHASE I QAPjP 
CWM-VICKERY 

Sampling Rationale Sample Collection Approximate 
Matrix Location Collection 

Depth 
(ft bgs) 

The injectio!l \\'dis that comprise this SWMU group an.: used to inject aqueous Soil Select Surface 
waSLI..!S and brines into the !VIt. Simon Sandstone at depths greater tlwn 2,000 feet 

bt:low ground surf~tcc. Acids, IJUO·~-lJOll metals, and VOCs are the potential wuste 
constituents that have been iJentilicJ as part of this SWMU group. Based on 
the historical record and the above potential constituents, sur!Uce soil samples will be 

collected at selected locations conlirm no releases have occurn:d. Soil sampling will also 
support the groundwater assessment. If soil sample n:sults indicate the need for 
additional groundwater assessment. furthLr characterization of" the groundwater 
will be completed as par! of the Phase JJ RFJ. All d<lta collected will be used to 
support a quantitative risk asscSSI!lent at the completion of the Phase!! RFJ 

The oil n:covery area was used to recover oil bearing waste waters and light Soil Grid Nodes 2'- 4' 
oil sludges which were mixed and sent to an oil/wali.:r separator. Cyanide, 
!'CBs, 000·!-DO II metals, PAI·!s and VOCs are the potential wa.ste constituents that have 
been identilieJ as part of this SWiVIU. Based on the historical record and the 
:1bo\'e potential constituents, samples will be collected with the intent on conr1n11ing the 
remedial activities. Sui I sampling wi II <Jiso support the groundwater <JssessnJenl. I r soi I 
sample results indicah: the need for additional groundw;Jter assessment, further 
characterization of the groundwater will be completed as pa11 of the Phase II RFI. 
All data collected will bt.: used tu support a quantitative risk assessment at the 

completion of the Phase II RFI. 

The Old \\'-Tank Farm \\·as "cleaned-cluscJ" in 1 Yn and used to store illJUeous -
wastes, oily \\"asks, odorous wastes and phenolic wastes prior to treutment. 
PCl3s, DOO.t-DO I I metals, phenols and VOCs are the potential waste constituents that 
have been identilled as part of this S\VivlU. During the "clean" dosing of" the unit. 
samples were culketed to characterize the soils. The historical data 
from this "clean" closure wi!J be submitted as part of the Phase! RFJ. 
No samplinf!_ is pro 1osed. 

Test 
Parameters (I) 

voc 
svoc 

Pesticides, PC13s, I lerbicides 

Metals, Cyanide, Sul!idc 

PCDD/I'CDF(l) 

Geotechnical Testing 

Qualitative Screening of"Ciross VOC Varors 

voc 
svoc 

Pesticides, PCBs, I lcrbicides 

Metals, Cyanide, Sulfide 

PCD!l/I'CDF( I) 

Geotechnical Testing 

Qualitativl! Screening of Gruss YOC Vapors 

I 

I 



SWMU 
Groups 

&AOCs 

S\Vtv!U #20 

S\VMU 112~ 

S\VivlU #.tl 

--

TABL~ 4-1 
SAMPLING AND ANALYSIS PROGRAM OBJECTIVE RATIONALE 

RFI PHASE I QAPjP 
CWM-VICKERY 

Sampling Rationale Sample Collection Approximate 
Matrix Location Collection 

Depth 
(ft bgs) 

The Lab Waste lank is active and used to store unused tankr.:r samples and Soil Select 10 
lab wastes prior to disposaL No F-solvcnts an.: stored in this tank. PC!3s, PAlls, 

])00-I-IJO II metals. phenols and VOCs ure the potential waste constituenlS that have b~.:cn 
identified as part of this S\VMU. Based on the historical record and the 
above potential constituents, a sample will b~.: collecled to con linn there has be~.:n no 

release to the soils. Soil sampling will abo support the groundwater assessment. If soil 

sample results indicate the need for additional groundwater assessment, further 

characterization of the groundwata will be completed as part of the Phase II RFL 

All data collected will be used to support ;1 quantitative risk assessment at the 

completion urthc l'hase II RFI. 

The Sluice Pit is inactive, but it is not closed. The Sluice I' it is un underg,round Soil Select 8 to 10 
sturag~: tank that is used to hold the acidit.: rinse water derived from the 

back11ushing of the lear tllt<.:rs. V;1rious acids and D004-DO 1 I metals arc th<.: potenti<ll 

waste constituents that have been identified as part of this S\\'iv!U. Based on th<.: 
historical record and the abo\'l: potential constituents, samples will be culketed to eharacteri· · 

til<.: impact to the soils, if any. Soil sampling will also support the groundwater assessment. 

I r soil sampk results imJieali.: the need for additional groumlwat<.:r assessment. further 
characterization of the groumJwater will be compl<.:ted as pan of the J'hase II RFL 
AI! data collected will be useJ to support a quantitative risk assessment at the complet"1on 

of the /'base II RFI. 

The Drum Stordge l'ad is active am! used as a 9() day storage area. Drums Soil Suri:'ice 
of filters, Iilli.: red materials and solids ur..: staged in this area to U\l·ait shipment to Surface 
the off-site Jisposal facility. Various acids, D00-1-DO ll met<ds, phenols and VOCs 

are the potential waste eonstituents that have been iJentil"ied as part of this SWMU. Based 

on the historical record ;md the above potential constituents, samples will be collected to a 

characterize the impact to th<.: surface soils, if any. Soil sampling will also support the 

groundwater ass<.:ssnH'nt. !!'soil sample results indicate the neeJ fOr additional groundwater 

assessment, further characterization of the groundwater will b<.: completed as ptu1 

of the Phase II RFL All data collected will be used to support a quantitative risk ass~ssment 

-~the c~~-~-~.rJ.~tion of the Phase II Rfl. 

Test 
Parameters (I) 

voc 
svoc 

l'csticides, PCBs, llerbieides 

Metals, Cyanide, Sulfide 

Geotechnical Testing 

Qualitative Screening of Gross VOC Vapors 

voc 
svoc 

Pesticides, PCBs, Herbicides 

Metals, Cyanide, Sulfide 

Geotedmical Testing 

Qualitative Screening of Gross VOC Vapors 

voc 
svoc 

Pesticides, PCBs, I terbicides 

Metals, Cyanide, Sui !ide 

Geotechnical Testing 

Qualitative Screening of Gross VOC Vapors, 
I 

~~--~-·--··· I 



SWMU 
Groups 

&AOCs 

SWMU 1142 

SW~IU #43 

S\Vl\lU #.J..J. 

S\Vl\lU #.J-5 

L... 

TABLL4-l 
SAMPLING AND ANALYSIS PROGRAM OBJECTIVE RATIONALE 

RFI PI-lASE I QAPjP 
CWM-VICKERY 

Sampling Rationale Sample Collection Approximate 
Matrix Location Collection 

Depth 
(ft bgs) 

The Waste Oil Lube Tank has been dosed and removed. While in service, Soil Select Surface to 4 
the Waste Oil Lubt: Tank receiveJ waste lube oil derived from on-site 
nHH:hinery. VOCs, SVOCs and TPJ I are the potential wash: constituents thut have 

identified as part ufthis S\VMU. Based on thl! historical record and the above 
potential constituents, samples will be collected to characterize tht! impact 
to the surface soils, if any. Soil sampling will also support the groundwakr assessment. 

If soil sample results imJicate the need for <H.ldition;Jl groundwatn assessment, 
furthL'r dwracterization Dfthe groundwater will be completed as part of the Phase 11 
RFI. All data cullected will be used to support a <.Juantitative risk assessment 
at the completion of the Phase II RFJ. 

The \V;.JSte\vaterTre<ttment Plant treats septic wastes pumped out of the Soil Select 4 to 8 
cesspits located at the maintenance building and the truck unloading facility. 
Septic waste is the potential constituent that has been identitied as rart of this S\VIvtU. 
Based on the historical n:corJ nnd the abo\'e potential constituents, 
samples will be collected to con linn the Sr--IWU has not leaked. 

Soil s;m1pling will also support the groundwater assessment. 
I r soil SC!lllpk results indicak tht: need h>r additional groundwater a!>sessment, 
further characteriz<Jtion of the groundwater will be cornpktcJ as rartofthe Phase II 
RFI. All data collected will b~.: used to support a quantitative risk asscssrn~.:nt 
atth~.: completion of the Phase II RFI. 

lh.!SC C<..!sspits ar<..! located at the maintcna!lC<..! building and the truck unlo•!ding Soil Selr.:ct 6 to 8 
facility. Septic \\aste is thL' potential constituent that h<ts been identiJied <JS part or 
this S\Vi\·1U. !3;tsed on tht: historical n:curd and the above potential 
constituents. samples will be culkctt:d to con linn the cesspits have not kakt:d. 
Soil S<lmpling will abo support the groundwater asst:ssment. 
If soil S<llllple results indicate the need for additional groundwater assL'ssment. 
further characteri;ation ufthe groundwater \\ill be cump!cteJ <JS part ufthe Ph<Jse II 
]{Fl. All data col!eckd wil! be used to support a quantitative risk assessment 
at the completion of the Phase II RFI. 

Test 
Parameters (I) 

voc 
svoc 
PC8s 

Metals 

Geotechnical Testing 

Qualitative Screening of Uross VOC Vapors 

voc 
SVOC 

Chloride 

Metals 

Geotechnical Testing 

Qualitative Screening of Gross VOC Vapors 

voc 
.woe 

Chloride 

Metals 

PCI3s 

Geotechnical Testing 

Qualitative Screening of Gross VOC Vapors 



SWMU 
Groups 

&AOCs 

AOC1\: 

AOC B; 

MlCC: 

TABL,o 4-1 
SAMPLING AND ANALYSIS PROGRAM OBJECTIVE RATIONALE 

RFI PHASE I QAPjP 
CWM-VICKERY 

Sampling Rationale Sample Collection Approximate 
Matrix Location Collection 

Depth 
(ftbgs) 

Approximately two dozen emergency/muintt:mmcc tanks are founJ at various Soil Select Surface 
locations along the above ground transfer piping system. The tanks ure used 

to store JiltercJ acidic waste when the ubove ground transfer piping needs to be 

drained. Acids, D004-tJOllmeLals, and VOCs are the potentia[ waste constituents that 
have been ith:nti!ied as pan of this AOC. Based on the historical record and the above 

. 
potential constituents, samples will he collected to characterize the impact 

to the suri~H:e soils, if any. Sui! samrling \Viii also surport the groundwater ussessment. 

I r soil sample results indic:lle the ne~:d for additional groundwater assessment, 
further char;Jctcrization of" the groundwater will be completed as part of" the Phase II 

RFI. All data collected will be used to support a quantitati\·e risk assessment 

at the comrletion of the Phase II RFI. 

Seven rul!-nfl' boxes were st;tgnl on the sui! south of the Drum Storage Pad Soil Surf"ucc 
and I 00 drums \\'ere staged itt the northwest corner of the North Parking lot. 

The roll-off boxes and th~: drums contained debris from the demolition of the 
W-Tanks. Acids. !J00-1-!JOJ I mt:tuls, PCJ-!s, rhenols and VOCs are the potential waste 

constituents identified as part of this AOC. Based on the hislorical record and the <tbove 
potential constituents, samplc.s will be collected to characterize the impuct 

to the surJ~tce soils, i r any. Soil sampling will also support the groundw;tkr assessment. 

l f sui! sample results indicate the need lOr <tdditiunal groundwater assessment, 

further ch~lntcteriz<ttilln llfthe groundwater will be completed as part of the Phase II 

RFJ. All data colkct..-:J will be used to support a quantitative risk a.sscssml!nt 

at the completion of the Phast: II RFI. 

The Jecontaminah.'J Pug J\!ill is stored on the concrete paJs uftht: l!aj 1'v1ill Soil Surface 
west uf Injection Well No.5. The Pug /'viii! was used to solidi!)' and flx sludges. 
Sampks \\'ill be collected to conJirm no impact to the soils from the staged pug mill has 

occurred. All Lbta colleckd will be used to support ll quantitativt: risk assessment at 

the completion of the Phase II RFI. 

Test 
Parameters (I) 

VOC 
svoc 

Pesticides, PCI3s, llerbicides 

Metals, Cyanide, Sulfide 

Geotechnical Testing 

Quulitative Screening of Gross VOC Vapors 

voc 
svoc 

Pesticides, PCI3s, llcrbicides 

Metals, Cyanidt!, Sui tide 

Geotechnical Testing 

Qualitutive Screening of Gross VOC Vapors 

voc 
svoc 

Pesticides, PCBs, Herbicides 

Metals, Cyanide, Su!Jidc 

Geotechnical Testing 

Qualitative Screening ofQ_r_oss VOC Vt~Qgrs 



S\ViVIU 
Groups 

&AOCs 

AOC D&E: 

AOC I'' 

t\OC. Ci; 

;\0(' II &I: 

---

TABLe 4- l 
SAMPLING AND ANAL YSJS PROGRAM OBJECTIVE RATIONALE 

RFI PHASE I QAPjP 
CWM-VICKERY 

Sampling Rationale Sample Collection Approximate 
Matrix Location Collection 

Depth 
(ft bgs) 

Borrow Pit# I & 2 Wl:rc useJ for soils to incrt:ase the height of the Jikt:s :Jruund - -
Surfact: lmrounJmcnts I l & 12 anJ fnr clay anJ Jillmatnial for the closun: cell. Borrow 

Pit #I was im:urponncd into the "clean closure" of Surface lmpounJments 11 & I 2 and 
Borrow Pit II 2 has been allowed to Jill will surface water ami is used as a wildlife habitut. 

No samplint; is proposed. 

This AOC consists of the truck Sampling area, the truck scales, n:co.:iving trailer Soil Surface 
<Jild tht: UST which is uscJ tn collect rain and snowmelt from umkr tbt: fonm:r 
truck sampling area. Various acids, D004-DO II met~ls, phenols and VOC~ ~re the potential 

waste constituents identiJied as part of this t\OC. Uased on the historical n:cord and the abo\· 

potential constituents, samples will be collected to characterize the imp•tct to the surface soil. 

irany. All data collected will b~.: us~.:d to support a quantitativ~.: risk assessment 

at the completion of the Phase II RF!. 

The roll-oil staging area consists of the area where roll-off containers are staged. Thes~.: - - -
containers contctin sludge from th~.: Iiller press building and ~tre removed for off-silt: 
disposal. The roll-of!" pad was build in ]9CJJ with concrete b~.:rms to surround the pad. 

Nu rde<Jses ar~.: r~.:conlcd and therdiJre no sampling is proposed. 

t\bon: ground transfer piping .system and some remnants of the ll!Hkrground Soil Surface 
transkr piping system e.xist across the entire facility. When in service, the Testpits 
transfer piping carried acidic wastes. Acids, DOO·I-DU II metals, phenols and 11-Surfi.tce 

VOCs are th~.: potential waste constituents that huve b~.:en identilied as part of this AOC. 1-·restpits 

Based on the historical record and the above potenti;rl constituents, samples will be collected 

to characterize the impact to the surface :;oils, if any. Soil sampling will also support 
the groundwater assessment. I r soil sample results indicate the ne~.:d for additional 

grnundwater assessment, further characterization of the ground\\"akr will be completed 
as p;1rt of the Phase II RFI. All data collec!ed will be ust.:d to suppor1 a quantitative risk 

assessment at tho: completion of the Phase II RF!. 

---·-----·-

Test 
Parameters (I) 

-

voc 
svoc 

Pesticides, PCI3s, Herbicides 

Metals, Cyanide, Sulfide 

C.Jeot~;chnica! Testing 

Qualitative Screening of Cross VOC Vapors 

-

VOC 
svoc 

Pesticides, PCBs, f krbicides 

Metals, Cyanide, Sulr1de 

Geotechnical Testing 

Qualitative Screening of Gross VOC Vapors 



TABLe 4-1 
SAMPLING AND ANAL YS!S PROGRAM OBJECTIVE RA T!ONALE 

RFI Pl lASE I QAPjP 
CWM-VICKERY 

SWMU Sampling Rationale Sample Collection Approximate 
Groups Matrix Location Collection 

&AOCs Depth 
(ft bgs) 

,~()( 1: 
The area arounU monitoring well L-19 has been adJed as an AOC. This area has haJ - -
an hi~torical presence of I ,2-Jichlorocthane in the groundwater within the WI..! I!. 
Jnvestigutions have been complded to document and detenninc the extent of this 
contaminant. Ilistorical reports will be submitteJ in the Phasl! I RFI. No sampling is 
proposed. 

Dr;_linilg..: Dit\,:he::;; ScJimcnt samples will be colkctcJ tdong JY!eycr's ditch ending at the final/low control gate Sediment -
tvleycrs Ditch before entering Lillie Racoon Creek to confirm no releases from the transfer piping has 

migrated towards the creek. 

- ~~----- ··-·- --·--

Note, 
(ieotechnical testing will incllH.k eatiun exchange capacity, Atterbcrg Limits, moisture content, grain size distribution, soil pi! and total organic carbon (loss on ignition). 
AOC- An:a of Concern 

SWMU- Solid Waste 1\.lanagement Unit 

VOC- Volatile Organic Compound 

SVOC- Semi-Volatile Organic Compound 
PCil- Polychlorinated Biphenyl 

PCDD- Polychlorinated Dibt:nzo-p-Jioxins 

PCDF- Polychlorinated Dibenzo Furans 

{I)- PCDD/PCDF will be analyzed in the soil only if the soil indicates !'CBs above the Project Report Limit. 
(2) -!VI\\'- 2-tR is the upgradient monitoring well and will be sampkd as p:.trt of this program. 

Test 
Parameters ( J) 

-

VOC 
svoc 

Pesticides, PC8s, licrbicides 

MetaLs, Cyanide, Sulfide 



TABLE 4-2 
SAMPLE CONTAINERS, PRESERVATIVES and HOLDING TIMES 

RFI PHASE I QAPjP 
CWM-VICKERY 

Maximum 
Parameter Media' Container Preservation Holding 

Timc2 

(2) 40 ml VOA Vials 
4 drops HCL, Cool Watcr6 with Teflon° lined 
to 4°C 10 days 

Volatile Organics septum 

Soil 
(I) 3" brass sleeve with 

Cool to 4"C I 0 days Tcflon'0 cap seals 

Watcr6 (5) I L amber glass with 
Cool to 4"C 45 days 3 

Semi-Vola tiles, Teflon° Liner 
Pesticides, PCBs, 

Herbicides Soil 
(2) -1 oz. \Yidemouth 

Cool to 4oc 50 days' glass with Teflon·0 liner 

Metals 5 Water 
I L polyethylene with 50% HN03, pH 

6 months polyethylene liner <2, Cool to 4"C 

J\:letals6
, Cy11nidc, 

Soil 
(I) 4 oz. widemouth 

Cool to 4°C 6 months Sulfide, Chloride gl:1ss with Tcflonc liner 

Cyanide Water 
I L polyethylene with NaOH, pH> 12, 

12 days pol~iethylene liner Cool to 4"C 

Sulfide \Vater 
I L polyethylene '"'ith Zinc Acetate, 

12 days polyethylene liner Cool to 4"C 

Soil 
(I) .t oz. widemouth 

Cool to 4"C 50 days~ glass with Tcflon° liner 
PCDD, PCDF 

\Vatcr6 1 L polyethylene with 
Cool to 4"C 45 d;.rys3 

Tcflon° liner 

Geotechnical 
Soil 

(I) 16 oz. widemouth 
Cool to 4"C 45 days Parameters glass with Tcnon° liner 

1. Water refers to subsurface water or surbce water samples. Soil refers to samples from test pits, soil 
borings and streambed sediments.LiqLiid and s!ud:;,e tefers to n"ElSh:: cullc:eteellfetn ttmks. 

2. Holding time refers to the number of dnys following the Validated Time of Sample Receipt by the 
laboratory. 

3. Five days until extraction and analysis \Vithin 40 days of extraction. 

4. Ten days until extraction and analysis within 40 days of extraction. 



5. Mercury has a holding time of26 days for both liquid and soil samples. Liquid samples will b preserved to 
pH <2 with 50% nitric acid and cooled to 4°C. Soil samples will be cooled to 4°C. 

6. Matrix Spike/Matrix Spike Duplicate will require three times this sample volume. 

Note: 
L- liter 
c- centigrade 
oz- ounce 
PCDD- Polychlorinated Dibenzo-p-Dioxins 
PCDF- Polychlorinated Dibenzofurans 
NaOH- Sodium Hydroxide 
HCl- Hydrochloric Acid 
HN03 - Nitric Acid 
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It is THE U.S. EPA tlftd Region 5 ¥policy to follow the U.S. EPA Region 5 custody, or COC 

protocols as described in "NEIC Policies and Procedures," EPA-330/9-78DDI-R, Revised June 

1985. This custody is in three parts: Sample collection, Laboratory analysis, and Final evidence 

files. Final evidence files, including all originals of laboratory reports and purge files, are 

maintained under document control in a secure area. 

A sample or evidence file is under your custody if they: 

. . 
are m your possesswn; 
are in your view, after being in your possession; 
are in your possession and you place them in a secure location; and, 
are in a designated secure area. 

5.1 Field Custodv Procedures 

Field logbooks will provide the means of recording the activities performed during data 

collection. As such, entries will be described in as much detail as possible so that persons going 

to the facility could reconstruct a particular situation without reliance on memory. 

Field logbooks will be bound, field survey books or notebooks. FIELD Logbooks will be 

assigned to field personnel, but will be stored in the document control center when not in use. 

Each FIELD logbook will be identified by the project-specific document number. 

The title page of each FIELD logbook will contain the following: 

Person to whom the logbook is assigned; 
FIELD logbook number; 
Project name; 
Project start date; and 
End date. 

0: 131162 -1 WI' DIU FJ',QA !'JI '- D/'\(}Al'JP. WI' D MAY I996 .ltigno: /995 
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Entries into the FIELD logbook will contain a variety of information. At the beginning of each 

entry, the date, start time, weather, names of all sampling team members present, level of 

personal protection being used, and the signature of the person making the entry will be entered. 

The names of visitors to the site, field sampling or investigation team personnel and the purpose 

of their visit will also be recorded in the field logbook. 

Measurements made and samples collected will be recorded. All entries will be made in ink, 

signed, and dated and no erasures will be made. If an incorrect entry is made, the information 

will be crossed out with a single strike mark which is signed and dated by the sampler. Whenever 

a sample is collected, or a measurement is made, a detailed description of the location of the 

station, which includes compass and distance measurements, shall be recorded. The number of 

the photographs taken of the station, if any, will also be noted. All equipment used to make 

measurements will be identified, along with the date of calibration. 

Samples will be collected following the sampling procedures documented in Section 5.0 of the 

Phase I RFI WP. The equipment used to collect samples will be noted, along with the time of 

sampling, sample description, depth at which the sample was collected, volume and number of 

containers. San1ple identification number will be assigned prior to sample collection. Field 

duplicate samples, which will receive an entirely separate sample identification number, will be 

noted under sample description. 

The sample packaging and shipment procedures summarized below will ensure that the samples 

will arrive at the laboratory with the COC intact. 

a) The field sampler is personally responsible for the care and custody of the samples until 

they are transferred or properly dispatched. As FEW people as possible should handle 

the samples. 

b) All bottles will be identified by use of LABELS sample tags with sample numbers, 

sampling locations, date/time of collection, and type of analysis. The sample 

numbering system is presented in Section 6.0 of the Phase l RFI WP. 
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c) Sample tags et labels are to be completed for each sample using waterproof ink unless 

prohibited by weather conditions. For example, a logbook notation would explain that a 

pencil was used to fill out the sample LABEL tttg-because the ballpoint pen would not 

function in freezing weather. 

d) Samples are accompanied by a properly completed COC form. The sample numbers 

and locations will be listed on the COC form. When transferring the possession of 

samples, the individuals relinquishing and receiving will sign, date, and note the time on 

the record. This record documents transfer of custody of samples from the sampler to 

another person, to a mobile laboratory, to the permanent laboratory, or to/from a secure 

storage area. An example COC form is shown in Figure 5-1 of the Phase I RFI WP. 

e) Samples will be properly packaged on ice at 4 ac for shipment and dispatched to the 

laboratories specified in Section 2.4 of this QAPjP as appropriate for the analyses 

specified in Section 2.4 of this QAPjP, with a separate signed custody record enclosed 

in and secured to the inside top of each sample box or cooler. Shipping containers will 

be locked and secured with strapping tape and custody seals for shipment to the 

laboratory. The custody seals will be signed by the field team leader or his designee 

before attaching to the front right and back left of the cooler. The custody seals are 

covered with clear plastic tape. The cooler is strapped shut with strapping tape in at least 

two locations. 

f) WHENEVER If a request is made by RegiM V et an ether ge, et mt1eltt aseltcy fer 

samples are collected to be split oYitlt a ge, enaitettt agettey, a separate sample receipt 

WILL BE is prepared for those samples and marked to indicate with whom the samples 

are being collected. The person relinquishing the samples to the facility or agency 

sltectla WILL BE REQUESTED TO SIGN request the represetitatives signature 

aekae oil edging THE sample receipt. If the representative is unavailable or refuses to 

sign, this WILL BE is noted in the "Received By" space. 

g) All shipments will be accompanied by the COC Record identifying the contents. The 

original record will accompany the shipment, and the pink and yellow copies will be 

retained by the sampler for returning to the sampling office. 
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h) If the samples are sent by common carrier, a bill of lading should be used. Receipts of 

bills of lading will be retained as part of the permanent documentation. If sent by mail, 

the package will be registered with return receipt requested. Commercial carriers are not 

required to sign off on the custody form as long as the custody forms are sealed inside 

the sample cooler and the custody seals remain intact. 

i) Samples will generally be transported to the laboratory by overnight courier but no later 

than 72 hours from time of sample collection. 

5.2 Laboratorv Custody Procedures 

Laboratory custody procedures for sample receiving and log-in; sample storage and numbering; 

tracking during sample preparation and analysis; and storage of data are described in Section 7 of 

the GP Environmental Services QAPjP which has been excerpted and attached to this QAPjP as 

Appendix B. SIMILAR INFORMATION FOR CORE LABORATORIES AND RUST ARE 

PROVIDED IN APPENDIX A. 

5.3 Final Evidence Files 

Custody of final evidence files will be maintained by the Rust PM for a period of l 0 years. '!'he 

files .. ·hieh .,·ill ineltJcle etigilial fielcl fott113/1ioks, lield log boelcs, alid origiru:il laborator) 

reports, <<"ill be kept ifl a secured, limitecl access c~tea .md ulidet eustod) of the Rust PM. The 

files will be KEPT IN A SECURED, LIMITED ACCESS AREA AND UNDER THE 

CUSTODY OF THE RUST PM, AND offered to U.S. EPA prior to disposal. THE FINAL 

EVIDENCE FILES WILL CONTAIN AT A MINIMUM: 

FIELD LOGBOOKS; 
FIELD DATA AND DELIVERABLES; 
PHOTOGRAPHS; 
DRAWINGS; 
SOIL BORING LOGS; 
LABORATORY DATA DELIVERABLES; 
DATA VALIDATION REPORTS; 
DATA ASSESSMENT REPORTS; 
PROGRESS REPORTS; AND, 
ALL CUSTODY DOCUMENTATION. 
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CALIBRATION PROCEDURES AND FREQUENCY 

This section describes the calibration procedures and the frequency at which these procedures 

will be performed for both field and laboratory instruments. 

6.1 Field Instrument Calibration 

The field iftstrumeitt HNu Model PI 101 will be calibrated daily pnor to use and will be 

recalibrated every 25 samples. In addition, the PID will be calibrated if the probe assembly is 

removed from the readout assembly, if the ion chamber is cleaned, if the ULTRA VIOLET (UV) 

light is changed, or if the PID appears to be working erratically. 

All calibration procedures will be documented in the field log book. Each entry shall include the 

following information: 

Date; 
Time; 
Weather Conditions; 
Calibrating Personnel; 
Condition of Battery; 
Type of Calibration Gas; 

• Concentration of Calibration Gas; 
• Gas Cylinder Pressure; 
• Span Setting; and 
• Pertinent Comments. 

The PID is calibrated in the following manner: 

I) Attach the probe extension to the probe. The probe extension must be used during the 

calibration procedure. 
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2) Attach the probe to the readout assembly. Align the 12 pin interface tabs before locking the 

probe to readout assembly with the threaded coupling. 

3) Turn the function switch to the battery position. The needle should be in the green region on 

the readout. !fit is not, recharge the battery. Make note of the battery's condition in the PID 

Calibration Log. 

· 4) Turn the function switch to the standby position. If necessary, set the zero point with the 

zero potentiometer. 

5) Attach the regulator to the isobutylene cylinder (calibration gas). Make note of the 

isobutylene concentration and the cylinder pressure in the PID Calibration Log. Do not use 

cylinders with pressures less than 30 pounds per square inch (psi). Low cylinder pressure 

can effect the calibration results. 

6) Attach the probe extension to the regulator with a y, inch diameter tubing as described in 

PID Manufacturer's manual. The probe extension and the'/, inch diameter tubing should be 

clean. Dirty extensions and Yi inch diameter tubing can effect the calibration results. 

7) Turn the function switch to the 0-200 ppm range. 

8) Initiate gas flow by fully opening the valve on the regulator. The regulator sets and controls 

the flow rate of the gas at a value preset at the factory. Allow the gas to flow until a steady 

reading is obtained. 

9) If the reading is the same as concentration indicated on the span gas bottle, then no 

adjustment is necessary. If the reading has changed from the concentration indicated on the 
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span gas bottle, tmlock and adjust the span control knob until the desired reading is obtained. 

Lock the span control knob and make note of the span setting in the PID Calibration Log. 

6.2 Laboratorv Instrument Calibration 

GP Environmental Services, CORE LABORATORIES AND RUST E&I-CINCINNATI 

GEOTECHNICAL LAB ORA TORY'S calibration procedures and requirements are found in 

their SOPs which are included in Appendix A. TABLE 6-1 PRESENTS THE CALIBRATION 

OF THE LABORATORY EQUIPMENT FOR THIS PROJECT. 

The laboratory maintains a sample logbook for each instrument which will contain the following 

information: instrument identification, serial number, date of calibration, analyst, calibration 

solutions run and the samples associated with these calibrations. 

0: '38fi2 ~I W /' DIIA.F7\QAP JJ>. Di'' QAl'J/'. WI' D 



So: 6500 

So 3030 Zeeman 

!Atomic Absorption (AA) 

Spectrophofom eters 

IPS 200 Mercury Antoanalyzer 

0 & HP 5890(s) Gas 

IHP S Selective Detector 

!Rapid Flow , 

601DA 

6010A 

7421 

7740 

7761 

....2!2!!.... 
7470A 

7471A 

8141 

~ 
82408 

8260A 

82708 

814 

8280 
9010A 

2 

4 

__'L 

4 

..i. 
5 

5 

5 

5 

5 

5 

3 

NJ, 

R> 0.995 
____ R > 0.995 

R>0.995 

R "> 0_995 

R2: 0.995 
"--~~~ 

R> 0_995 

loRSD<20% 

2..:221i... 
, 0_50 RF 

'v.oRSD < 30% (CCC) 

1, 1-Dichloro~thene 

Chloroform 

I ,2-Dichloropropane 

Toluene 

Ethylbenzene 

Vinyl Chloride 

RF>O.IO(SPCC) 

Chloromethane 

1,1-Dichloroethane 

Bromoform 

RF>0.30(SPCC) 

I, 1,2,2-Tetrachloroethane 

%RSD < 30'Y,, (CCC) 
acenaphtene 

1, 4-dichlorobenzene 
hexachlorobutadiene 

N-niroso"diphenylamine 
di-octylphthalate 

fluoranthene 
bcnzo(a)prene 

4-chloro-3-methy1phenol 

2,4-dichlorophenol 

2-nitrophenol 

phenol 

pentachlorophenol 

2, 4, 6-trichlorophenol 

RF>O.OS(SPCC) 

N-nitrosodipropylamine 

hexachlorocyclopentadicne 

2,4-dinitrophenol 

%RSD<20% 

RRF = 50:1 

R2: 0.995 

Table 6-1 
Phase I QAPjP 
CWM-Vickery 

Calibration for Laboratory Equipment 

t~n 
G:RltBB.J~JN!TI&~ 

CAPll!{A,t:l:b:N 
VBRlJlJcA:t!O:N 

Daily I Once each calibration I +/-10% of J rue v a1ue 1 .t.very ten samples 

Daily 

'e every 12 I 

_Qnce every 12 hours 

Once eve!1'J 2 hours 

Once every 12 hours 

Jnce every 12 hours 

12 hours or less 

12 hours or less 

Every 12 hours 

Daily 

Daily 

Before each sample 

Daily 

Once each calibration 

~!leach calibration 

Once each cal_ijlration 

Daily 
Daily 

-~~Needed 

Every 12 hours 

As Needed 

Daily 

Everv !2 

Once each calibration 

+/-10% ofTrue Value 

10% 

+/-10% 

;). 1 Oo/.'!___w• 

+/-10% 

+/-10% 
T/-10% 

T/-10% 

-15% 

~ 
·0% RSD 

CCC<30%RSD 

CCC <30% RSD 

+/-15% 

-1-15% 
+/-15% 

Every ten samples 

E> 

Every ten S!!!!'J!~ 

Eve1y ten samples 

Every ten samples 

Every ten s~~ 

Every ten samples 

y 10 samples 

I Every 12hoursorlOsampks" 

Daily,e':'~ry 12hours 

Every 12 hours 

Every 12 hours 

Daily, every 10 samples 

Everv 12 he 

Every ten samples 

+/-10% ofTme Value 

+/-10% ofTn1e Value 

-1/-10% 

~-t:/:_10% 

'<-/-10% 

.. +/-10% 
+/-10% 

+/-19% 

D< 

+!- 15% 

'-15% 

CCC <25% 

CCC <30% RSD 

+/-15% 

/-15% 
+/-15% 

N 
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The samples collected during the Phase I RFI field operations at CWM- Vickery will be analyzed 

by GP Environmental Services, 202 Perry Parkway, Gaithersburg, Maryland 20877, 301-926-

6802 (chemical analysis for all organic and inorganic parameters except dioxinS/FURANS); 

CORE LAB ORA TORIES, Pttee; Inc., 284 Raritan Center Parkway, Edison, New Jersey 08818, 

908-225-6700 (chemical analysis of dioxin); and RUST ENVIRONMENT & 

INFRASTRUCTURE, INC., GEOTECHNICAL LABORATORY, SUITE 100, 11785 

HIGHWAY DRIVE, CINCINNATI, OHIO 45241, 513-733-9374 Rttst, 1? Mette Park Read, 

Alban;, New York 12705, 518 458 1313 (geotechnical analyses). 

7.1 Field Measurements 

Field measurements will be limited to qualitative screening of VOCs using an HNu. Two types 

of screening will be performed -- for general information purposes and for selection of samples 

for laboratory analysis. Where the purpose is to obtain general information on the subsurface 

materials (i.e., comparable to noting the color and texture of the soil), the HNu probe tip will be 

drmm along the edge of the soil core as the sampling device is opened. The rate of movement 

will balance the need to obtain and observe a valid instrument response with the need to take 

measurements before excessive loss of VOCs occurs. Where the purpose is to select samples for 

laboratory analysis, the head-space screening procedure described in the FSP (Section 5 of the 

Phase I RFI WP) will be followed. This procedure involves immediate collection of possible 

samples in containers appropriate for laboratory analysis, with a portion of sample material 

placed in a plastic bag for head-space screening after a specified time allowance for 

volatilization. 
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GP Environmental Services will analyze the samples collected in the field for Appendix IX 

VOCS, SVOCS, pesticides (organochlorine and organophosphate), PCBs, herbicides, metals, 

cyanide, sulfide, and chloride as detailed in Table 1-1 using the analytical and preparatory 

methods listed in Table 7-1. The parameters comprising these analytical suites and the reporting 

limits that will be used by GP Environmental Services are shown in Tables 1-2 through 1-7. 

CORE LABORATORIES Paee, hie. will analyze the samples collected in the field for 

dioxinS/FURANS using the analytical and preparatory methods listed in Table 7-1. The 

parameters comprising this analytical suite and the reporting limits that will be used BY CORE 

LABORATORIES Paee, !1te. are shown in Table 1-8. Table 7-1 shows the laboratories' SOP 

numbers, the titles of the methods, and the SW-846 (3rd Edition) methods on which SOPs are 

based. The SOPs are included in the Phase I RFI QAPjP as Appendix A. 

7.3 Geotechnical Analytical Procedures 

The Rust geotechnical laboratory will analyze the samples collected in the lleld for cation 

exchange capacity, Atterberg Limits, moisture content, grain-size distribution (sieve and 

hydrometer), fttlfi total organic carbon (TOC), AND SOIL PH using the methods listed in 

Table 7-2. 
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GP Environmental 
Services SOP's No. 

13.1 

12.17 

13.34 

12.15 

12.16 

13.0 

13.36 

13.35 

11.36 

11.37 
~· 

11.35 

~ 

11.38 

11.41 
-· 

11.40 
~-

11.42 
-------------

11.45 
---·· 

11.43 
-··---· 

I 1.4-! 

11.39 

11.46 

11.47 

- -

ETC Doc. No. EX41190 I 

ETC Doc. No. EX42030 I 

"'j)_(£; 

TABLE 7-1 
ANALYTICAL & PREPARATORY METHODS 

RFI PHASE I QAPjP 
CWM-VICKERY 

Title 

Volatile Organics 

Soil Extraction for Semivolatile Organics (Sonication Extraction) 

GC!MS Analysis of The Target Compound List and Appendix lX 
Semivolatile Organics 

Continuous Liquid-Liquid Extraction for Pesticides!PCBs 

Soil Extraction for Pesticides/PCBs Compounds (Sonication 
Extraction) 

Organochlorine Pesticides and PCBs 

Organophosphorus Pesticides 

Analysis of Herbicides 
Acid Digestion of Surface and Ground Water Samples for 
Flame/lCP Analyses and Furnace Analysis of Antimony in 
Accordance with SW 846 

Acid Digestion of Surface and Ground Water Samples for Furnace 
Analysis in Accordance with SW 846 

··-Acid Digestion of Soil, Sludge, Sediment, and Other Solid Waste 
Samples for Flarne/ICP and Furnace Analyses in Accordance with 
SW 846 

-~~ 

ICP Operation. Calibration and Quantitation of HSL Metals 

Graphite Furnace Analysis for Arsenic * 
··--

Graphite Furnace Analysis for Antimony * 
-

Graphite Furnace Analysis for Lea_d * 
-~-~----

Graphite Furnace Analysis for Selenium * 
. 

Graphite Furnace Analysis for Silver* 

Graphite Furnace Analysis for Thallium * 

Cold Vapor Analysis for Mercury in Accordance with SW 846 

Method for Total Cyanide Analysis ln Water and Soil 
Analysis for Water and Soils for Sulfid~ According to MCAWW 
Chloride Test 

Extraction and Cleanup of Environmental Samples for the Analysis 
of Polychlorinated Dibenzo-P-Dioxins and Dibenzofurans by SW 
846 for NJDEPE X-26174 

.. 
The Analysis of Environmental Sample Extract for Polychlorinated 
Dibenzo-P-Dioxins and Dibenzofurans Using Gas 
Chromatography/Mass Spectrometry by SW 846 

C/MS- Gas Chromatography/Mass Spectrometry 
!'CBs- Polychlorinated Biphenyls 
ICP- Inductively Coupled Plasma 

3rd Edition SW 846 
Method No. 

8260A 

3550A 

82708 

35208 

3550A 

8080A 

8141A 

81508 

3005A 

3020A 

3050A 

6010A 

7060A 
---~--~ .. -~---

7041 
---------~-------

7421 ---- ----~··· 

7740 
. -

7761 

7841 

7470A & 7471A 

9010A 

376.1 

300 

8280 

8280 

*-The Graphite Furnance Atomic Absorption methods will be employed as a backup to the ICP methods 



HSL- Hazardous Substance List 
· MCA WW- Method for the Chemical Analysis of Waste and Water 



~ 

TABLE 7-2 
GEOTECHNICAL METHODS 

RFI PHASE I QAPjP 
CWM-VICKERY 

ASTM METHOD NO. TITLE 
043!8 Atterberg Limits 
02216 ·Soil Moisture 
0422 Particle Size Analysis 

04972 Soil pH 
02974 TOC 

EPA 9080 Cation Exchange Capacity 

TOC- Total Organic Carbon (loss on ignition) 
pH - Hydronium Ion Concentration 
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QC checks to assess field sampling precision and bias will be made by collecting field duplicates 

and field blanks (aqueous samples only) for laboratory analysis. Collection of these samples will 

be in accordance with the procedures described in the FSP at the frequency specified in Section 3 

of this Phase I RFI QAPjP. 

8.2 LaboratorY Oualitv Control Checks 

The GP Envirorunental Services laboratory uses an internal QC program to ensure the reliability 

and validity of the analysis performed at the laboratory. Each SOP includes a QC section which 

addresses the minimum QC requirements for the procedure. Tlte intetnal quality eonttel elteeb 

tnight diffet slightly tot eaelt indi'l·idual proeedtue, but, in genetal, tlte QC teqttiretnents include 

tlte fullo ,;ing. 

Field and Tt ip b!tmb (t~queous samples only), 

Method blalik3, 

ReageHt1prept~ration blanks (applicable to iflotgt~ttie aMlysis), 

lfl3trufttettl blanks; 

Surrogate spikes; 

Analytical spikes (Graphite fumaee), 

Field duplicates, 

Labmatory duplicates, 

LabOtatory eotttrolstaHdards; 

lntenml staHdatd ateas fer GC/MS attt~lysis; eontrollimits; 
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fer a cleset iptien af The specific QC requirements applicable to the analyses included in the 

Phase I RFI, refer ta the laberataries' SOPs, .. hieh are included in THE LAB ORA TORIES 

SOPS IN Appendix A. These requirements are also summarized in Table 8-l. 

All data obtained will be properly recorded. The data package will include a full deliverable 

package capable of allowing the recipient to reconstruct QC information and compare it to QC 

criteria. Any samples analyzed which are in non-conformance with the QC criteria will be 

reanalyzed by the laboratory, if sufficient volume is available and if sample holding times are not 

exceeded. The need fur tTfr!tal)·sis .oil! be brought ta the attentiau af the Rust PM .. he, ill 

eansultatiau 'Nith the CWM Vicker)· PM, the Rust P10jeet Supet l'isar, aud/er the Rust QA 

OHieet, flttl)' cheese ttl petfamt reflflalysi3 be)'tlfla ltalaing tinte3 ooith the unaerstfrltciiflg that the 

results Nil! be qualified. It is expected thtlt suflieieut celutm:s/ ,cei,;hts af snntples .. ·ill be 

eolJeeted ta alia". f01 !Cc1ttal) sis ooheu l1CCCS3at)'. 
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Analytical Parameter Quality Control 
Method Check 

8160A \'OC Trip blank 

Fidd blank 

Fit:!d duplic:~tc 

Storage blank 

.\fc:U10d blank 

Surrogate spikes 

.\fS/1\!SD !Uwlyscs 

LCS 

H27011 S\'OC fidd blank 

Fidd dupli..::;te 

~kthod blank 

Surrogate spih:s 

\1Sii\1SD an:;lyscs 

LCS 

HOSO.A Pesticides! PCBs Field blank 

Field duplicate 

.\1ethod blank 

Surrogute spikes 

.\IS/J\.f.SD analyses 

LCS 

HI SOB Herbicides FidJ blank 

Field duplicate 
- -- -- - L_ ----

TAbLE 8-1 
GP ENVIRONMENTAL SERVICES 

CONTROL LIMITS AND CORRECTIVE ACTIONS 
RFI PHASE I QAPjP 

CWM-VICKERY 

Frequency Acceptance Criteria Corrective Action 
. .· 

On<: per cookr Less than 4 cmpd.>. all with cone. less than 3 Exanum: analytJcal results, if t!u:re ts not a problem and compound 1s prest::n 
timt::s the EQL in samples then resample. 

I pt:r l(J sampks or dail)r, whichcvcr io more Less than 4 cmpd•L 11.1! with cone. less than 3 Examin<: analytical results, if then; is not a problem and compound is presen fn:qucnt times t]g: EQL in samples then resample. 

I per 10 samples \Vater- < 30% RPD Examine analytical results. Hno problems tht:n examine sampling 
Soils-< 40'% RPD procedures. 

1 per set of s~unplcs Less than 4 cmptk with cone. less than 3 times Examine analytical results, if there is not a problem and compound is pn:sen 
EQL in samples then resample. 

1 per 12 per period All compowHh ko;s than EQL. 
Re-analyze blanks, if contaminants are still present then clean and n::calibrat 
the instrument. 

All analy~es .Sec Table 3-1 to 3-7 for spiking compound, Re-analyze sample, and if recoveries are again outside ofU1e limits then 
com:entrations and control limits. report both analyses and bias the data. 

1 pair for cvcry 20 samples or less 
Sec T11bk 3-1 to 3-7 for compowH:is, recovery 

BS/13SD. Recalibrate and re-analyze. limit.> and RPD. 

I per 20 samples or less 
Docs not violate any item listed below in Note 

Determine reason for loss of control and n:-analyze. I. 
I per 10 ><lmpk~ or dmly; wluc 1ever JS more Less than 4 cmpo.b. 111\ w1th cone. kss tllan 3 E.xanHne anal ytJca\ n:su!L~, 11 then: IS not 11 problem and compouml IS present] frequent times the EQL in samples Un:n resawpk. 

1 per I 0 samplt:s 
\V<~tcr- < 30% IUJD Examine Hnalytical results. If no problems then examine sampling 
Soils - < 40% RPD procedures. 

P~.:r daily cxtraclion-b<~tt.:h or 1 per 20 &amplt:s All cmpds. kss than the EQL except phthalates Re-analyze and re-examine analytical results. If still present, re-extract and 

1 

whidl<;Vr;r is morr; frequent which nrc less tl1<111 5 times t11e EQL. re-analyze all associ<~ted samples. Document all actions. 

All analyses .See T<~ble 3-1 to 3-7 for spiking compound, Re-analyze santple, and if recoveries are again outside of the limits then 
conccntratiollS and t.:ontrollimit.'i. report both analyses and bias tJ1e data. 

1 puir for every 20 sample~ or less 
See Tuhlc 3-1 to 3-7 for compounds, recovery 

BS/BSD. Rccttlihrak and re-analyze. 
! 

limiL-; and RPD. 

I per 20 S<~mp]es or less 
Doo not violate any item listed below in Note 

Determine reason for loss of control and re-analyze. I. 
I pcr I 0 s;unp!cs or illlily; \~/u~hcvcr JS more Less than 4 ~mpds. all with cone. less than 3 Examme analytJc<~l results, it' there IS not a problem and compound JS prcsen~ lfcqucnt times the EQL. in samples then resample. 

1 per I 0 samples Wutcr- < 30% RPD Examine anal)1ical results. If no problems then examine sampling 
Soils - < 40% RPD procedures. 

' 
Pt:r duily c:-..1ra..:lion-batch or I per 20 sample.> 

All cmpd.s. less than the EQL. Re-analyze. If still present clean instrument and recalibrate. whicht:ver is more !1-t:(.jUent 

AJI analyses See Table: 3-l to 3-7 for spiking compound, Re-analyLt samples. If outside: of criteria, thtn report both results and bias 
concentration.~ 11nd control limits. ~-

' I per 20 samples or les.> Sec Table 3-1 to 3-7 for compounds, recovel)' BS/BSD. Re-analyze and if recoveries are still outside of criteria, report 
limits and RPD. both results. 

I per 20 sampks or les.'l 
Docs not violute any item listed below in Note 

Detem1ine reason for loss of control and re-analyze. 
• I. 

l per 10 san1p!es or illlJiy; wlw.:h.:\'cf J.> morc 
All cmpds. kss th•u1 the EQL. 

l::.xanunc analytJca results, 11 U1crc Js not 11 problem and compound Js prt:sent Jl-c:yuent in sampks then n:sample. 

I p.:r I 0 sampks Water-< 30°,0 IU'D £xanllne analytical results. If no problems then <:"Xamine sampling 
Soils-< .tO% RPD procedures. L.. ----- ---· ---··----



Analytical 
Parameter 

Quality Control 
Method Check 

8150ll Herbicides Method blank 

Surrogate spib::s 

MS/1\ISD anulyses 

LCS 

&:280 Dioxins & Fur-.ms .\lethod Blank 

MS/.\ISD anal)"~e~ 

lllank Spike 

Intenutl Standar·d 

Culumn 
Performance Check 
(I' C) 

Continuing 
Calibrlltioit'. ' 

6010 & 7000 1h:tuls Fidd blank 
Sel"i(>s 

Field duplicate 

.\!ethod bLmk 

Lab duplicate 

\fatrix Spike 

LCS 

9UlUA & Cyanid.: & sullidc Fidd blank 

9030 Field duplicate 

\fc:thod bhmk 

Lab duplicate 

~latrix Spike 

LCS 

TAbLE 8-1 

GP ENVIRONJv!ENTAL SERVICES 
CONTROL LIMITS AND CORRECTIVE ACTIONS 

RFI PHASE I QAPjP 
CWM-VICKERY 

FrequenC)" Acceptance Criteria Corrective Action 

Per Judy extractiOn-batch or I per 20 ~amples 
All cmpds. k-ss than the EQL. 

Re-analyze blanks. It contatntnt;:nls are stJII pn:senl, then clean and 
wh.icht:vt:r is mon: fn:quent ecalibrate instrument. 

All anulysc:s See T:Jb!e 3-1 to 3-7 for spiking compound, Re-analyze sample, and if recovcri~:s are again outside of the limits then 
l;Ofil:entratioru and control limits. report both analyst:s and bias the data. 

1 per 20 samplc:s or lc!>.'l See Table 3-1 to 3-7 for compounds, n:covery BSIBSD. Re-anal}~Le and if rccoveries art still outside of criteria, report 
limits and H .. PD. both results. 

1 per 20 samples or ]es;; 
Does not violate uny item listed bdow in Note 

Determine reason for loss of control and re-analyze. I. 

I 

Each hatch of up to 20 ~ample~ Contaminant free Re~analyze and r·e examine analytical results. If nut contaminant free 

1 

re-extr·.tct associated samples. 

Each b"oltch of up to 20 ~".lmple~ RefertuTable3-l to3-7-7 BS/BSD. Asses for matrix interferences. Evaluate Blank Spike for I method control. 

Each batch of up to 20 s:.unple~ Refer to Table 3-1 to 3-7-7 
Re-:.malyte and re-examine analytical results. If nut within limits, 
re-extr-.tct associated ~am pie-s or qualify data. 

Added to all field & batch QC sample-s Refer to Table 3-1 to 3-7-7 If not within limits, re-extraet. 

Begining & end of analytical sequence; 
%\"alley of 1, 3, 7, 8- TCDD & l, 1, 3, 4-

Determine reason for> 25o/o and re-analyze samples to la.st passing fCDD must be less than or equul to 25% for enry 11 huur""ll of contiinuous oper-.ttion 
hr-Mketing PCs. PC. 

I Be_giningof amilytical sequence; every 12 
Less than or rquul to 30% Differencr; S/N 

liOuNI·of continuou~ operation 
r·atio of 2, 3,. 7, 8- TCDP must be greater [f fails, reculibr-.tte instrument and re-analyze samples. 
than or equal to 50:1 

1 per I U samples or dully; whidu::vo:r IS more 
All cmpds. less than the EQL. Exammo: analytical results, if there Is not a problem and compound IS pn:sen~ frequent in samples then resample. ; 

I per sd of I 0 samples Water-< 30% RPD Examine analytical results. If no problems then examine sampling 
.SoiiH- < 40% RPD procedures. 

Daily or one per digestion batch, whichever is 
All cmpd>. less than the EQL. ' 

Re-analyze. If problem still exists then redigest and re-analyze all associakc 
more frequent samples. 

] per digestion batch Lf lc,;.s than 5x CRDL, then +/-CRDL for water 
Re-analyze and re-examine analyses. and +/-2x for CfU)L for soils. 

I pt:r 10 samples or l per digt:slion bat~.:h Sec Table 3-1 to 3-7. Re-analyze and confirm results. Report analy~es. 
I 

1 per set of I 0 samples Rccm'ery bel ween 80-110%. Re-analyze, if prohkm still exists then redigest and n:-analyLe associated I samples. 
Daily All cmpd>. le~s thun tht: EQL. Re-analyze and examine iidd sampling procedures if necessary. 

I per I U samples Watc::r- < 20'% Examine analytical results. If no problems then examine sampling 
Soils-< 30%, procedures. 

Once p<;r extraction procedure All cmpds. less than the EQL. Re-analyze and re·distill all associated samples if necessary. 

I per 10 samples Water-< 20% 
Examine anal}1ical data and re~analyze if necessary. Soib ~ < 30% 

l per I 0 S<mlp!cs or 1 p::r digestion batch Sec Table 3-1 to 3-7. Re-anai)~Le and confirm results. Report analyses. 

I per sd of I 0 samples Recovc:ry b<::tween ll0-110%. Rc-an>ll)"Le, if probkm still exists then redigest and re-analyLe associated 
samples. 



Notes: 

Firld Blanks arr rolkctrd on watl·r samplrs only. 

VOC ~ Volatik Organic Computuld 

S\'OC- Scrni-VolatilL• Organic Compound 

PC!h- Polychlorinatrd Uiphrnyls 

TCJ)D- Tetrachloro Dil.Jrnzo-p-Dioxins 

EQL- Estimatl· Quantitation Limit 

LCS- L:1l.Juratory Control S:1111plrs 

TABLE 8-1 

GP ENVIRONMENTAL SERVICES 

CONTROL LIMITS AND CORRECTIVE ACTIONS 

RFI PHASE I QAPjP 

CWM-VICKERY 

Rl'D- Hrlativc l'uccnt Difftrrucr 

QC- Quality Control 

SIN- Signal To Noise Rrlation 

CH.DL- Coutract H.r<JUirrd Detection Limits 
cmpds- compounds 

cone. - conr.:cntmtion 

tv1S/!v1SD- tvlatri.x Spike I /vlatnx Spike Duplicate 

BSJBSD- Blank Spike I Blank Spikr Duplicate 

The lahoralllry QC logbooks arc for the n:cun..ling ofQC data (LCS results) by the analyst imrncdi:.~tely a!ier it is acquired The data points arc also immedi'-llely plotted by the analyst 
on Qu,dity Control Char1s in the (lC logbooks Control cho1r1s may also be generateJ ;1Utomatically by the laboratory data management system This allows the llnalyst to immediately 

asccrt;1in the validity of the <JC data anJ to take action, ifrci.juired, in the event of an out of control situation An an:llysis may be consider~d out of control \Vhenevcr, at ll minimum, t~ny on~ 
of the follo\\'ing conditions is Jemonstratcd by a control ch;trt used to monitor that analysis: 

e Any one point is outside of the control limits 

e Any three consecutive points arc outside the warning limits 

e Any eight consecutive points arc on the same side of the plotted mean 

e Any six cnnsccutiv~:: points arc such that c;Kh point is larger (or smaller) than iL<; immediate predecessor 

e Any obvious cydic pattern is ~ecn in the tbta points 

<)uality Control Char1s an: pcrioJically updated ha.seJ on historic;ll data. It is GP Environmental Sen· ices' pol~ey to update Control Charts alter every twenty new sample data points 

arc accumulated The n:calcubtion of mean <.md st:.mdard del"iation I"<J]ucs <~rc b:~scd upon the forty most recent data points. 

W:.~rning cmd control limits arc basr.:J upon the follm\ing formuiCJ.s 

Upper Control Limit (LICL) 

Upper \V:.~rning Limit (LI\VL) 

I.O\\l"f \Varning l.iJnit (L \\'L) 

Lo\\W Control J.imit (LCL) 

where· 

=I.+ 3o 

"'I.+ 2o 

== "!.- 2o 

= '/...- 3o 

"/.."'mean percent recovery 

o~" StandarJ deviation 
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DATA REDUCTION, VALIDATION, AND REPORTING 

AH-TI-lE data generated th10ugh field aeti\ ities er by tlte labemtory operatio!t shall DURING 

THE PHASE I RFI WILL be reduced and validated prior to reporting. Ne--Data shaH-WILL 

NOT be disseminated by the laboratory until it has been subjected to the procedures summarized 

below. 

9.1 Data Reduction 

9.1.1 Field Data Reduction Procedures 

Field data pertaining to the Phase I RFI will only be from direct read instrumentation for 

qualitative screening of VOCs by PID, and all data will be recorded into the field logbook 

immediately after the measurements are taken. Therefore, lield data reduction will be minimal. 

If errors are made, results will be legibly crossed out, initialed and dated by the freld member, 

and corrected in a space adjacent to the original (erroneous) entry. Later, when these readings 

are tabulated or transferred to boring logs for inclusion in the Phase I RFI report, the Field Team 

Leader (who is identified in Section 2 of this Phase I QAPjP) will proof the table and logs to 

determine whether any transcription errors have been made. 

9.!.2 Laboratory Data Reduction Procedures 

THE EXACT PROCEDURES FOR DATA COLLECTION AND REDUCTION VARY 

DEPENDING ON THE ANALYTICAL METHOD. FOR MOST ANALYSES, THESE 

PROCEDURES ARE FULLY AUTOMATED. FOR SOIL SAMPLES, ALL ANALYSES 

WILL BE PERFORMED ON SAMPLES AS-RECEIVED, AND FINAL RESULTS WILL BE 

CORRECTED TO DRY WEIGHT BASIS. THE ONLY EXCEPTION IS DIOXINS/FURANS, 
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WHICH WILL BE ANALYZED AND REPORTED "AS RECEIVED." IF ANY QA

INDUCED REANAL YSJS IS PERFORMED, THE ANALYST WILL DETERMINE WHICH 

OF THE TWO RESULTS TO REPORT, AND THE REASON FOR THIS CHOICE WILL BE 

EXPLAINED IN THE CASE NARRATIVE. RAW DATA FOR BOTH ANALYSES WILL BE 

INCLUDED IN THE FINAL DATA PACKAGE. 

Laboratory data reduction will be perfunned according to the follo n"iflg protocol. All ra.t 

analytical data ;,ill be recorded in numerically identified laberator) noteboeks. These notebooks 

will be issaed Ofll)· by the Laborator) Section Super oiser. Data are rceor ded in this notebook 

along dith ether pertir,ent infurrnatioa, such as the sample identifieatioa rruinber aad the stmrple 

ttt!S ftumber. Other details will also be recorded in the lab netebeek, such as the allalytieal 

method used (SOP AND METHOD NUMBER), nrur:e ef aaalyst, the date ef fr!1alysis, Jnatrix 

scanplecl, rcagetrt eenecntratiolls, illstrcunent 3ettings, frltrl the ta\v data. Eaeh page ef the 

r1etebeek shall be sigt~ed fr!1d dated b) the a11al)st. Cepies of an) ship chart pri11teuts (such as 

gas duematogrruus) nil! be maintaiiicd ali file. Periodic re oie\\ of these IIetebeeks b)· the Lab 

QA Mruiagei takes place p1ier to final eL1ta reportiiig. (Records of notebook e11try i~tspeetior~s rue 

nraintaiiied by the Lab Seetior1 Super .isor.) 

Fo1 this project, the equatio11s that will be er11ployecl in tcdt~eirig data are those specified in the 

laborateries' SOPs o<hieh .1re iiielucled iii this Phase IIU'I QAPjP iii Appe1Idi,< A. Such furmulae 

111ake per tiaent allo ,·arJees fur mali i.< t)·pe. .\II ealeulatiens me cheeked e)' the Section 

stlper oisor at the eorJelusior; of each eperatiiig clay. Euors ate IIoted, eoneetiom ate made, but 

the er igir~al IIotatiom rue crossed out le,;ibl). Aflalytieal results fur soil samples shall be 

ealeulated a11d reported 011 a dry oo"eight basis. 

Quality control data (e.g. laborator) cluplieates, surrogates, rnatri.{ spikes, a1td matrix spike 

duplicates) <<ill be compared to the method acceptance criteria. Data consider eel to be acceptable 

"·ill be entered inte the laborator) eornputer SfStent. Data stunrnaries 'voill be selit to the 

Laborator) OperatioflS Ma1tager fur reiiCo<. If approo'ed, data are legged into the project 
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database fermat. Uflaeeeptable clata shall be apprepriately qualified iu the project repert. Case 

narmtives hill be prepEtrecl which .. ·ill illeltlcle illfermatien eelteel!ling clata that full eutsicle 

aeeeptaltee limits, ancl wry ether Etlietflftleus emxclitiefls elteetlnterecl cluring 3!tluple ruwl;·sis. 

After the Lab Operatiell3 Mtmager appre <Cs these cltttfi, the) are eellsiderecl ready fer third pwty 

data <alidatien. 

9.2 Data Validation 

9.2.1 Procedures to Evaluate Field Data 

Procedures to evaluate field data for this project primarily include checking the calibration 

records for the HNu. This task will be the responsibility of the Rust QA Officer, who will 

otherwise not participate in making any of the field measurements, or in adding notes, data or 

other information to the FIELD logbook. 

9.2.2 Procedures to Validate Laboratory Data 

Procedure to validate laboratory data will be similar to the U.S. EPA Contract Laboratory 

Program's "National Functional Guidelines for Organic Data Review" (EPA 540/R-94/012, 

February 1994) and "National Functional Guidelines For Inorganic Data Review" (EPA 540/R-

94/0I3, February 1994). THE DATA VALIDATION WILL BE PERFORMED ACCORDING 

TO THE SOP TITLED "OAT A VALIDATION PROCEDURES FOR EPA LEVEL Ill DATA." 

THIS SOP IS PRESENTED IN APPENDIX A. One hundred percent of organic and inorganic 

data will be validated by The Rust Data Validator who is identified in Section 2 of this Phase I 

RFI QAPjP. 

The overall completeness of the data package will be evaluated by the Rust Data Validator. 

Completeness checks will be administered on all data to determine whether deliverables 
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specified in the Phase I RFI WP and Phase I RFI QAPjP are present. At a mmtmum, 

deliverables will include sample chain-of-custody forms, analytical results, QC summaries, and 

supporting raw data from instrument printouts. The reviewer will determine whether all required 

items are present and request copies of missing deliverables. 

9.3 Data Reporting 

9.3.1 Field Data Reporting 

Field data will be reported using summary tabulations of the HNu readings and as information 

included on boring logs. 

9.3.2 Laboratorv Data Reporting 

GP ENVIRONMENTAL WILL ASSEMBLE THE COMPLETED LABORATORY DATA 

PACKAGES AND FORWARD THEM TO THE RUST PROJECT MANAGER. THE 

COMPLETED DATA PACKAGE WILL COMPRISE THE FOLLOWING SECTIONS: 

l. DATA SUMMARY 

2. VOLATILES PACKAGE 

3. SEMI-VOLATILES PACKAGE 

4. ORGANOCHLORINE PESTICIDES PACKAGE 

5. ORGANOPHOSPHORUS PESTICIDES PACKAGE 

6. HERBICIDES PACKAGE 

7. METALS AND CYANIDES PACKAGE 

8. WET CHEMISTRY PACKAGE 

9. SUBCONTRACTOR DATA PACKAGE (DIOXINS/FURANS) 
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EACH OF THE ABOVE SECTIONS (EXCEPT THE DATA SUMMARY) WILL BE A 

"STAND-ALONE" DOCUMENT, CONTAINING ALL INFORMATION NECESSARY TO 

PERFORM A COMPLETE DATA VALIDATION. THE FORMAT WILL BE "CLP-LIKE," 

AND ALL INFORMATION REQUIRED BY CLP WILL BE PRESENT, IN THE ORDER 

REQUIRED BY CLP, ALTHOUGH THE EXACT FORMAT OF FORMS MAY DIFFER 

SOMEWHAT FROM CLP. FOR NON-CLP ANALYSES, E.G., HERBICIDES, THE REPORT 

FORMAT WILL BE ANALOGOUS TO COMPARABLE CLP METHODS, AND WILL 

INCLUDE ALL INFORMATION NECESSARY TO PERFOiu\!l COMPLETE DATA 

VALIDATION. EACH SECTION WILL INCLUDE FINAL CALCULATED RESULTS, PLUS 

ALL RAW DATA, INSTRUMENT PRINTOUTS, LOGBOOK PAGES, ETC., NECESSARY 

TO COMPLETELY RECONSTRUCT THE ANALYSIS. 

EACH OF THE ABOVE SECTIONS (EXCEPT THEDA TA SUMMARY) WILL INCLUDE A 

CASE NARRATIVE. THE NARRATIVE \VILL BE PREPARED BY A SENIOR ANALYST 

OR SUPERVISOR, AND WILL DISCUSS THE ANALYSIS IN NARRATIVE FORMAT. AT 

A MINIMUM, THE NARRATIVE WILL INCLUDE THE FOLLOWING: 

l. DATE 

2. LA BORA TORY WORK ORDER NUMBER 

3. NUMBER AND TYPE OF SAMPLES RECEIVED 

4. ANALYSES PERFOR1v1ED 

5. ANY DEVIATIONS FROM THE ANALYTICAL PROTOCOL 

6. ANY QA PROBLEMS ENCOUNTERED, AND WHAT ACTION WAS TAKEN 

7. DISCUSSION OF ANY TECI-INICAL PROBLEMS, ACTION TAKEN, AND 

POTENTIAL EFFECT ON DATA. 
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EACH NARRATIVE WILL BE SIGNED BY THE PERSON PREPARING THE 

NARRATIVE, AND THE COMPLETED DATA PACKAGE WILL BE SIGNED BY THE 

LABORATORY MANAGER, OR HIS DESIGNEE. 

DIOXINS/FURANS DATA PACKAGES WILL BE PREPARED BY CORE LABORATORIES 

IN ESSENTIALLY THE SAME MANNER AS DESCRIBED ABOVE FOR OTHER DATA 

PACKAGES. THE PACKAGE FORlvlAT WILL BE "CLP-LIKE," INCLUDING 

SUMMARIZED SAMPLE RESULTS AND QA DATA, PLUS ALL RAW DATA, 

INSTRUMENT PRINTOUTS, ETC., NECESSARY TO COMPLETELY RECONSTRUCT 

AND VALIDATE THE REPORTED RESULTS. THE DIOXINS/FURANS PACKAGE WILL 

INCLUDE AN ANALYSIS NARRATIVE CONFORMING TO THE REQUIREMENTS 

ABOVE. THE PACKAGE WILL BE FORWARDED TO THE GP ENVIRONMENTAL 

PROJECT MANAGER, WHO WILL VERIFY COMPLETENESS OF THE PACKAGE, AND 

ENSURE THAT IT IS INCORPORATED INTO THE FINAL DATA PACKAGE. 

L1borator) data reportil'lg lrcrs t\oo eonrponents. reporting fiorn tire luberutoq to Rust, urrd 

reportirr,; frolit Rmb'CWM Vickery to tlte U.S. EPA. Prior to subrnitting its laborator) report to 

Rttst, GP Euvironmetrtal's Operutiorrs Marrager will per ferm a final reoiew of tlte report 

SUI!lfltaries tlfld eme uarratil'es to deterrnitre ,,!tether tlte report rtleets project requirernents. In 

additiorr to the record ofehail'l of custody, the report fomrat shall consist of the following. 

1. Case Namtti ve: 

1. Date of issuance 

11. Laboratory unuly sis pet fen ned 

ttl. Aft) duiations ft onr irrteaded aaulytieal strateg) 

tv. Laboratory butch awnber 

•. Nunrbers of samples at1d respective rnatriees 
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<ttl. Discuss ian of technical p10bletr:s or othe1 obser. atio1ts ovhieh may ha, e created 

aM[j·tietll difficulties 

L<. Diseussiett ef ftli) laboratot) qual it) eo11trol cheeks which failed to meet ptojeet e1 itet ia 

x. Sigaattne ofthe LaborateJ) Operatio11s Maaage1 

? Che1ttistry Data Paek~ge 

1. Case liflfl'~tive fm each a11alyzed batch of salllples 

tt. SuJniHarf page indieati11g d~tes of ttt1alfses fm smtlples a11d laboratoty· qual it) eolttJOl 

cheeks 

111. Cross Iefctt:neiflg of laboJtttmy sample to project sample idetttifieatiott numbers 

". Dt~ta tjt!ttlifiers to be tJSed should be adequately Jeso ibed 

\. Smitple p1epsrstion al!d analyses fo1 samples 

\1. StlitiJ"le 1esults 

'tt. Ra,,· data fo1 saiitple 1esults and Ltbetc~loi) qur.lity eettl!el sr~mples 

'ttl. Results of (dated) initial tutd eMtinuing calibration cheeks, frlld GC/MS 

tu11ing results 

t.c Mal!i,; spike andiitttl!i,( spike duplicate Ieee.-eJies, kbmalaiy eottlrol 3tl!Itples, metl;ed 

bla11k t esults, ealibt atio11 cheek eompouttds, and S) stet It pet fotmattee cheek eo111pound 

results 

"' Labeled (aml d~ted) ehtotnatogtatns/speetra of sample tesults and lt>borataiy qualit) 

control cheeks 

xt. Results of te11tati .-ely· idCittified eotitpoutAs 

The data p~ekage subl!iitted will be a "CLP like" data package eomisting of all the iflformation 

p1esented ih a CLP deta package (but without the CLP fortns). 
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Upe11 1eeeipt ef the labe1atery's report, the Rttst Data Valiclater Nill Yaliclate the data as cleseribecl 

abe te. The Rtl3t Data Valiclator ..-ill i11iehe ether p1ojeet persennel (i.e., the Rttst QA Officer, 

the Rttst PM, the Rttst P10jeet Sap en iser, the CWM Vicker) PM, mtcl/m apprep1 iate staff at the 

laberatery) in the , a\itlfrtien process as necessary to elarif} anti reseh e caliclatien issttes, alit! 

prepare a atliclatien repert. Upeli eempletiefl ef this process, Rttsb'CWM Vicker) Nill sttbmit 

the laberatmy's clata repert Ethel the Rttst data valiclatieflrepert to U.S. EPA. 
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Performance and system audits of both field and laboratory activities will be conducted to verify 

that sampling and analysis are performed in accordance with the procedures established in the 

FSP and QAPjP. The audits of field and laboratory activities include two independent parts: 

internal and external audits. 

I 0. I Field Performance and System Audits 

I 0. 1.1 Internal Field Audits 

The internal audits of field activities including sampling and field measurements will conducted 

by the Rust QA Officer. These audits will verify that all established procedures are being 

followed. The initial field audit will be conducted during the first week of field operations. If a 

substantial number of corrective action issues are identified during this initial audit, or if the field 

operations extend beyond 12 weeks, follow-up audits will be scheduled and performed to ensure 

that deficiencies are corrected and to verify that QA procedures are maintained throughout the 

field operations. 

The audits will include examination of field sampling records, field measurement records, field 

instrument operating records, instrumentation calibration records, sample collection, sample 

handling, sample packaging, sample documentation, maintenance of QA procedures, and chain

of-custody procedures. The results of these audits will be reported in the next monthly QA 

report to management as described in Section 14 of this Phase 1 RFI QAPjP. If these audits 

identify non-conformance with the FSP and Phase I RFI QAPjP that affect data quality, the 

emergency Corrective Action procedures described in Section 14 of this Phase I RFJ QAPjP 

(including notification of the U.S. EPA RCRA PM) will be implemented. 
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External field audits may be conducted by the U.S. EPA RCRA PM or his designee. External 

field audits may be conducted at any time during the field operations. These audits may or may 

not be announced and are at the discretion of the U.S. EPA. External field audits will be 

conducted according to the field activity information presented in the Phase I RFI QAPjP. 

10.2 Laboratory Performance and Systems Audits 

1 0.2.1 Internal Laboratorv Audits 

The internal laboratory audit will be conducted by the Rust QA Officer or his designee. An 

initial laboratory audit will be conducted during the first month following approval of this 

QAPjP by U.S. EPA. Subsequent system audits will be performed on an annual basis and 

subsequent performance audits will be performed on a quarterly basis as necessary based on the 

duration of the Phase I RFI. 

The internal lab system audits will include an examination of laboratory documentation on 

sample receiving, sample log-in, sample storage, COC procedures, sample preparation and 

analysis, instrument operating records, etc. The performance audits will involve preparing blind 

QC samples and submitting them along with project samples to the laboratory for analysis 

throughout the project. The Rust QA Officer will evaluate the analytical results of these blind 

performance samples to ensure the laboratory maintains acceptable QC performance. 

10.2.2 External Laboratorv Audits 

An external audit will be conducted by U.S. EPA Region 5 Central Regional Laboratory (CRL). 

An external audit will be conducted at least once prior to the initiation of the sampling and 
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analysis activities. These audits may or may not be announced and are at the discretion of the 

U.S. EPA. External laboratory audits will include (but not be limited to) review of laboratory 

analytical procedures, laboratory on-site audits, and/or submission of performance evaluation 

samples to the laboratory for analysis. 
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The field equipment for this project includes HNu meters AND pH, CONDUCTIVITY, AND 

TEMPERATURE INSTRUMENTS. Specific preventative maintenance procedures to be 

followed for field equipment are those recommended by the manufacturer. Field instruments 

will be checked and calibrated daily before use. Calibration checks will be documented in field 

notebooks. Critical spare parts such as lamps AND BATTERIES will be kept on-site to reduce 

dovmtime. Backup instruments and equipment will be available on-site or within 1 day shipment 

to avoid delays in the field schedule. 

11.2 Laboratorv Instrument Preventative ivlaintenance 

As part of their QA/QC program, a routine preventative maintenance program is conducted by 

GP Environmental Services, CORE LABORATORIES AND, RUST to minimize the occurrence 

of instrument failure and other system malftmctions. Designated laboratory employees 3hftH-will 

regularly perform routine scheduled maintenance and repair of all instruments. All maintenance 

that is performed will be documented in EACH OF the laboratory's operating record. All OF 

laboratory'S instruments ttre-WILL BE maintained in accordance with manufacturer's 

specification. 

The schedules for preventive maintenance for EACH OF laboratory'S instrumentATIONs are 

included in EACH OF the laboratory SOPs attached as Appendix A, and are summarized in 

Table 11-1. 
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ICoupled Argon Plasma Spectrometers 

Jarrell Ash 

TABLE 11-1 
GP ENVIRONMENTAL SERVICES AND CORE LABORATORIES, INC. 

6010A 

PREVENTIVE MAINTENANCE SCHEDULE 
RFI PHASE 1 QAPjP 

CWM-VICKERY 

Weekly 



5100 & 3030 Zeeman 

!Atomic Absorption (AA) 

30308 & 460AA 

200 Mercury Autoanalyzer 

TABLE 11-1 
GP ENVIRONMENTAL SERVICES AND CORE LABORATORIES, INC. 

7060 
7421 
7740 
7761 
7041 

7470A 
7471A 

PREVENTIVE MAINTENANCE SCHEDULE 
RFI PHASE I QAPjP 

CWM-VICKERY 



Balance 

TABLE 11-1 
GP ENVIRONMENTAL SERVICES AND CORE LABORATORIES, INC. 

PREVENTIVE MAINTENANCE SCHEDULE 
RFI PHASE I QAPjP 

CWM-VICKERY 



5970B GC/MS Selective Detector 

TABLE 11-1 
GP ENVIRONMENTAL SERVICES AND CORE LABORATORIES, INC. 

8141 

8150 

8240B 
8260A 

8270B 
8141 

PREVENTIVE MAINTENANCE SCHEDULE 
RFI PHASE I QAPjP 

CWM-VICKERY 



· 21 Spectrophotometer 

Notes: 

Mn - Manganese 
Na- Sodium 
ATC- Anion Trap Column 
RF - Radio Frequency 
pt eval - Point Elevation 
GPM - General Pump Module 
ACM -Advanced Chrome Mod 
ICP - Inductively Coupled Plasma 
GC - Gas Chromatography 

TABLE 11-1 
GP ENVIRONMENTAL SERVICES AND CORE LABORATORIES, INC. 

PREVENTIVE MAINTENANCE SCHEDULE 
RFI PHASE I QAPjP 

CWM-VICKERY 

ISAC-
psi- Pounds Per Square Inch 
BEC - Background Emission Correction 
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USED TO ASSESS DATA PRECISION, ACCURACY AND COMPLETENESS 

12.1 Precision Assessment 

To assess the precision of analytical procedures, EXTRA VOLUMES OF twt; environmental 

samples designated in the field as the MS and MSD samples FOR ORGANICS are spiked with 

known amounts of the analyte or analytes to be evaluated. LABORATORY DUPLICATES (LD) 

WILL BE COLLECTED FOR INORGANICS. As specified in Section 3 of this Phase I QAPjP, 

MS/MSD/LD samples will be collected at the rate of one MS/MSD for every 20 or fewer 

investigative samples. The duplicate spiked AND UNSPIKED samples are analyzed, and the 

difference in the amount of the analyte detected in the two samples is compared to determine the 

relative percent difference (RPD). Daily control charts are plotted for the spiked compounds and 

kept on instrument, matrix, and analyte specific bases. The RPD is calculated according to the 

following formula: 

/\Jlletlrtt ill Svike l ArnOLllit iit Spike ? X 100 

0.5(Amoultt iu Spike I i Amount in Spike 2) 

(ORGANICS)RPD = AMOUNT IN SPIKE 1 -AMOUNT IN SPIKE 2 X 100 

O.S(AMOUNT IN SPIKE I +AMOUNT IN SPIKE 2) 

(INORGANICS)RPD = AMOUNT IN SAMPLE- AMOUNT IN LAB DUPLICATE x I 00 

0.5(AMOUNT IN SAMPLE+ AMOUNT IN LAB DUPLICATE) 
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To assess the accuracy of analytical procedures, an environmental sample designated in the field 

as the MS sample is spiked with a known amount of the analyte or analytes to be evaluated. As 

specified in Section 3 of this Phase I RFI QAPjP, MS samples will be collected at the rate of one 

MS for every 20 or fewer investigative samples. The spike sample is analyzed, and the increase 

in concentration of the analyte observed in the spiked sample (due to the addition of a known 

quantity of the analyte) compared to the reported value of the same analyte in the unspiked 

sample determines the percent recovery. Daily control charts are plotted for each commonly 

analyzed compound and kept on instrument, matrix, and analyte specific bases. The percent 

recovery for a spiked sample is calculated according to the following formula: 

%R = Amount in Spiked Sample - Amount in Sample x I 00 

Known Amount Added 

12.3 Completeness Assessment 

Completeness is the ratio of the number of valid sample results to the total number of planned 

sample analyses for a specific matrix and analytical procedure. Following completion of the 

analytical testing, the percent completeness will be calculated by the following equation: 

Completeness (number of valid measurements) x I 00 

(number of measurements planned) 
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Corrective action is the process of identifying, recommending, approvmg and implementing 

measures to counter unacceptable procedures or out-of-quality-control performance which can 

affect data quality. Corrective action can occur during field activities, laboratory analyses, data 

validation and data assessment. All corrective action proposed and implemented WILL sho~tld 

be documented in the regular QA reports to management. Corrective action should only be 

implemented after approval by the CWM-Vickery PM, or his designee. If immediate corrective 

action is required, AN APPROVAL WILL BE appto, als secured by telephone from the CWM

Vickery PM WITH NOTIFICATION TO THE and the U.S. EPA RCRA PM AND WILL should 

be documented in an additional memorandum. 

For noncompliance problems, a formal corrective action program will be determined and 

implemented at the time the problem is identitied. The person who identifies the problem is 

responsible for notifying the Rust PM. The Rust PM will involve other Rust and/or laboratory 

management as appropriate to the situation, and notify the CWM-Vickery PM, who in turn will 

notify the U.S. EPA RCRA PM. If the problem is analytical in nature, information on these 

problems will be promptly communicated to the U.S. EPA QA Section. Implementation of 

corrective action will be contirmed in writing through the same channels. 

Any non-conformance with the established QC procedures in the Phase I RFI QAPjP or FSP will 

be identified and corrected in accordance with the Phase I RFI QAPjP. The CWM-Vickery PM, 

or his designee, will issue a non-conformance report for each non-conformance condition. 
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Corrective action in the field can be needed when the sample network is changed (i.e., more/less 

samples, sampling locations other than those specified in the Phase I RFI QAPjP, etc.), or when 

sampling procedures and/or field analytical procedures require modification due to unexpected 

conditions. In general, the field team (e.g., Rust field staff, Rust Field Team Leader, CWM

Vickery PM) may identify the need for corrective action. The Rust field staff in consultation 

with the Rust Field Team Leader will recommend a corrective action. The CWM-Vickery PM 

will approve the corrective measure which will be implemented by the Rust field staff. It will be 

the responsibility of the Rust Field Team Leader to ensure the corrective action has been 

implemented. 

If the corrective action will supplement the existing sampling plan using existing and approved 

procedures in the Phase I RFI QAPjP (i.e., additional soil borings), corrective action approved by 

the CWM-Vickery PM will be documented. If corrective actions result in fewer samples (or 

analytical fractions), in alternate locations, or in other situations that would cause project quality 

assurance objectives not to be achieved, all levels of project management including the Rust 

Project Manager, the CWM-Vickery PM, and the U.S. EPA RCRA PM must concur with the 

proposed action. 

Corrective action resulting from internal field audits will be implemented immediately if data 

may be adversely affected due to unapproved or improper use of approved methods. The Rust 

QA Officer will identify deficiencies and recommended corrective action to the CWM-Vickery 

PM. Implementation of corrective actions will be performed by the Rust Field Team Leader and 

t!eld stat!. Corrective action will be documented in QA reports te the et1tire pwjeet 

fl:taliagerftet1tAND BE DISTRIBUTED to EACH OF THE PMs (RUST, CWM-VICKERY AND 

THE USEPA RCRA PM). GROUP. 
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Corrective actions will be implemented and documented in the field record book. No staff 

member will initiate corrective action without prior communication of findings through the 

proper channels. If corrective actions are insufficient, work may be stopped by the U.S. EPA 

RCRAPM. 

13.2 Laboratory Corrective Action 

Corrective action in EACH OF the laboratory'S may occur prior to, during and after initial 

analyses. A number of conditions such as broken sample containers, multiple phases, low/high 

pH readings, potentially high concentration samples may be identified during sample log-in or 

just prior to analysis. Following consultation with lab analysts and section leaders, it may be 

necessary for the GP Envirelllttental SerYiee QA Manager (GP ENVIRONMENTAL 

SERVICES, CORE LABORATORIES OR RUST) FROM EACH OF THE LABORATORIES, 

to approve the implementation of corrective action. 

The submitted standard SOPs specify some conditions during or after analysis that may 

automatically trigger corrective action or optional procedures. These conditions may include 

dilution of samples, additional sample extract cleanup, automatic reinjection/reanalysis when 

certain quality control criteria are not met, etc. In these situations, the bench chemist will 

identify the need for corrective action. The GP Environmental Services Operations Manager, OR 

THE CORE LABORATORIES LABORATORY MANAGER in consultation with the 6-P 

En <irefltltental Ser, ices THE LAB ORA TORIES TECHNICAL staff, will approve the required 

corrective action to be implemented by the laboratory staff. The GP Eli, irerlfltefltal Set <ices QA 

Manager FROM EITHER LABORATORY will ensure implementation and documentation of 

the corrective action. 

These corrective actions are performed prior to release of the data from the laboratory. The 

corrective action will be documented m both the GP Envirefltlte!ltal Set ,ices's 
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LABORATORY'S (GP ENVIRONMENTAL SERVICES, CORE LABORATORY OR RUST) 

corrective action forms (signed by analyst, section leader and quality control coordinator), and 

the narrative data report sent from the laboratory to the Rust Data Validator. 

If corrective action does not rectify the situation, the laboratory will contact the Rust PM. If the 

non-conformance causes project objectives not to be achieved, it will be necessary to inform all 

levels of project management including the Rust Project Manager, the CWM-Vickery PM and 

the U.S. EPA RCRA PM to concur with the corrective action. 

13.3 Corrective Action During Data Validation and Data Assessment 

The need for corrective action may be identified during either the data validation or data 

assessment. Potential types of corrective action may include resampling by the field team or 

reinjection/reanalysis of samples by the laboratory. 

These actions are dependent upon the ability to mobilize the field team, whether the data to be 

collected is necessary to meet the required quality assurance objectives (e.g. the holding time for 

samples is not exceeded, etc.) When the Rust Data Validator identifies a corrective action 

situation during data assessment, the CWM-Vickery PM will be responsible for approving the 

implementation of corrective action, including resampling if necessary. 
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QUALITY ASSURANCE REPORTS TO MANAGEMENT 

The deliverables associated with the tasks identified in the Phase I RFI WP and the monthly 

progress reports will contain separate QA sections in which data quality information collected 

during the task is summarized. Those reports will be the responsibility of the CWM Vieke1)· 

RUST PM and will include the Rust QA Officer report on the accuracy, precision, and 

completeness of the data, the results of the performance and system audits, and any corrective 

action needed or taken during the project. 

14.1 Contents of Project OA Reports 

QA reports that accompany a deliverable will summarize all pertinent information relating to the 

activities and findings described in that deliverable (i.e., a summary of information contained in 

the monthly reports as relevant to the deliverable). The monthly QA reports will contain on a 

routine basis all results of field and laboratory audits, all information generated during the past 

month ret1ecting on the achievement of specific data quality objectives, and a summary of any 

corrective actions that were implemented (including their impacts to the project). The status of 

the project with respect to the project schedule in the Phase I RFI QAPjP will be determined. 

Whenever necessary, updates on training provided, changes in key personnel, anticipated 

problems in the field or lab (that could bear on data quality), and proposed solutions to those 

problems will be reported. Detailed references to modifications of the Phase I RFI QAPjP will 

also be highlighted. All QA reports will be prepared in written, final format by the CWM 

Vickery RUST PM or his designee. 

In the event of an emergency, or in case it is essential to implement corrective action 

immediately, QA reports can be made by telephone to the individuals specified in the Corrective 
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Action Section of this Phase I RFI QAPjP (including the U.S. EPA RCRA PM). However, these 

events, and their resolution will be addressed thoroughly in the next issue of the monthly QA 

report. 

14.2 FreQuency ofOA Reports 

QA Reports will be prepared on a monthly basis and will be delivered with the monthly progress 

report. The monthly reports will continue without interruption until the project has been 

completed. The frequency of any emergency reports that must be delivered verbally cannot be 

estimated at the present time. QA reports accompanying project deliverables will be attached to 

and incorporated in those deliverable and submitted concurrently. 

14.3 Individuals Receiving/Reviewing OA Reports 

The monthly QA report will be sent to the individuals identified as having management 

responsibilities in Section 2.2 of this Phase I RFI QAPjP. 
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SOP No.: 13.1 

Title Volatile Organics - Method 8240B 

1.0 SCOPE AND APPLICATION 

This method is used by the GC/MS laboratory for the determination of the 
purgeable compounds in waste water and soil. The compounds listed below 
are grouped into two categories, Target Compounds and Appendix IX 
Compounds. 

Target Compound List 

1. Chloromethane 
2. Bromomethane 
3. Vinyl Chloride 
4. Chloroethane 
5. Methylene Chloride 
6. Acetone 
7. Carbon Disulfide 
8. 1,1-Dichloroethene 
9. 1,1-Dichloroethane 

10. trans-1,2-Dichloroethene 
11. Chloroform 
12. 1,2-Dichloroethane 
13. 2-Butanone 
14. 1,1,1-Trichloroethane 
15. Carbon Tetrachloride 
16. Vinyl Acetate 
17. Bromodich1oromethane 
18. 1,1,2,2-Tetrach1oroethane 
19. 1,2-Dichloropropane 
20. trans-1,3-Dichloropropene 
21. Trichloroethene 
22. Dibromochloromethane 
23. 1,1,2-Trichloroethane 
24. Benzene 
25. cis-1,3-Dicholoropropene 
26. 2-Ch1oroethyl Vinyl Ether 
27. Bromoform 
28. 2-Hexanone 
29. 4-Methyl-2-pentanone 
30. Tetrachloroethene 
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31. Toluene 
32. Chlorobenzene 
33. Ethyl Benzene 
34. Styrene 
35. Total Xylenes 

Appendix IX List 

1. Acetonitrile 
2. Acrylonitrile* 
3. Allyl Chloride 
4. 2-Chloro-1,3-butadiene 
5. 1,2-Dibromo-3-chloropropane 
6. Dibromomethane 
7. 1,2-Dibromoethane 
8. 1,2-Dichlorobenzene 
9. 1,3-Dichlorobenzene 

10. 1,4-Dichlorobenzene 
11. trans-1,4-Dichloro-2-butene 
12. Dichlorodifluoromethane 
13. p- Dioxane;, 
14. Ethyl methacrylate 
15. Isobutyl alcohol 
16. Methacrylonitrile 
17. Methyl iodide 
18. Methyl methacrylate 
19. Pentachloroethane 
20. Propionitrile* 
21. 1,1,1,2-Tetrachloroethane 
22. Hexachloroethane 
23. 1,2,4-Trichlorobenzene 
24. Trichlorofluoromethane 
25. 1,2,3-Trichloropropane 
*Poor purging efficiency resulting in high EDL. 

SUMMARY OF METHOD 

SOP No. : 13. 1 
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,., 

2.1 The volatile compounds are introduced into a gas chromatograph by 
the purge and trap method. 

2.2 An inert gas is bubbled through the solution at ambient 
temperature (at elevated temperatures for soil samples), and the 
volatile components are efficiently transferred from the aqueous 
phase to the vapor phase. The vapor is swept through a sorbent 
column where the volatile components are trapped. After purging 
is completed, the sorbent column is heated and backflushed with 
inert gas to desorb the components onto a gas chromatographic 
column. The gas chromatographic column is heated to elute the 
components, which are detected with a mass spectrometer. 

'· 
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3.1 Interferences purged from the samples will vary considerably from 
source to source, depending upon the particular sample or extract 
being tested. The analytical system, however, should be checked 
to ensure freedom from interferences and contamination, under the 
analysis conditions, by analyzing method blanks. · 

4.0 APPARATUS AND MATERIALS 

4.1 Gas Chromatograph 

Hewlett-Packard 5890 Gas Chromatographic Systems (GC) are employed 
for execution of this method. The GCs are complete with 
temperature programming capabilities, and all required accessories 
such as columns, gases, cooling valves and syringes. Sample 
introduction is accomplished through the use of purge and trap 
systems. 

4.2 Purge and Trap System 

The Tekmar 2000 purge and trap system is coupled with the gas 
chromatographic system. It comes complete with the Tekmar 2016 
sixteen position autosampler, and the sample heating device for 
soil samples. 

The purge and trap device consists of three separate modules. The 
sample purger, the trap and the desorber. The purging chamber 
accepts vessels capable of holding at least 5-ml of liquid samples 
or 5 grams of soil samples. 

The trap utilized by the laboratory is 25 em long and has an 
inside diameter of 0.105 in. Traps are purchased from vendors 
such as Supelco, and consist·· of equal amounts of 2,6-diphenylene 
oxide polymer, silica gel and coconut charcoal. When the 
determination of fluorochlorocarbons in·required, a different 
trap, containing no charcoal is utilized. 

A complete description of the inner workings of this purge and 
trap model is available in the Tekmar 2000 manual. 

4.3 Mass Spectrometer 

The HP-5970 Quadropole Mass Selective Detector is used as the 
detection device for Method 8240. This system is capable of 
scanning from 35-260 amu every one second or less, using 70 volts 
(nominal) electron energy in the EI mode. After proper tuning, 

the system produces a mass spectrum that meets all the criteria in 
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Table 4 when 50 ng of 4-Bromofluorobenzene (BFB) are injected 
through the gas chromatograph. 

4.4 Data System 

The HP-lOOO,RTE-A based computer system is interfaced to the GC/MS 
systems, to operate and control them. This system, coupled with 
the Aquarius software and internally developed software, allows 
the continuous acquisition and storage on sealed Winchester hard
disk drives, of all mass spectra obtained throughout the duration 
of the chromatographic program. 

The system utilizes software that allows the search, of any data 
file for ions of a specified mass, and plots the ion abundances 
versus time or scan number. In other words, the system generates 
Extracted Ion Current Profiles. Ion abundances can be easily 
integrated utilizing a variety of integrator programs available in 
the HP software library. A full EPA/NIH Mass Spectral Library is 
available on the hard disk for spectral determination of unknown 
components. 

4.5 Column 

A Restek Megabore column, 60 meters in length, with a 0.53 rnm 
internal diameter and 2.0 micron film thickness is used. 

4.6 Microsyringes - 10 ~1. 25 ~1. 100 ~1. 250 ~1. 500 ~1. and 1000 ~1. 

4.7 Luerlock syringe - 5 ml gas tight.S.O REAGENTS 

5.1 Organic free reagent water. 

5.2 Stock solutions. 

5.3 Methanol, High purity grade, B & J Brand for Purge and Trap 
analysis. 

6.0 PROCEDURE 

6.1 Calibration 

Five concentration levels for each analyte. A five point curve is 
then created after all 5 points are analyzed. 

6.2 Instrumentation Parameters 



.<:» Gl ENVIRONMENTAL SERVICES 

SOP No. : 13. 1 
Page 5 of 19 

The following set of operating conditions exist for method 8240. 

Electron energy: 70 volts (nominal) 
35-260 amu Mass range: 

Scan time: To give 5 scans/peak but not to exceed 7 
sec/scan 

Initial column temperature: 
Initial column holding time: 4 min 

8°Cjminutes 
180°C 

Column temperature program: 
Final column temperature: 
Final column holding time: 1 min 
Injector temperature: 200°C 
Source temperature: According to manufacturer's specifications 
Transfer line temperature: 290°C (Preset to manufacturer) 
Carrier gas: Helium at 8 ml/min 

6.3 Tuning 

At the beginning of each day, each GC/MS system is injected with 
SOng of BFB and tuned to meet the criteria listed in Table 4. No 
analysis begins unless the criteria are met. This requirement 
must be met for each 12 hour interval. 

6.4 Calibration Requirements 

Once tuning requirements are met, the initial or continuing 
calibration check must be established. The generation of response 
factors is the next step in establishing the calibration 
requirements for method 8240. The instructions for determining 
the response factors are as follows: 

Tabulate.~he area response of the characteristic ions (see 
Table 1) against the concentration for each compound and 
each internal standard. Calculate response factors (RF) for 
each compound relative to one of the internal standards. 
The internal standard selected for the calculation of the RF 
for a compound should be the internal standard with the 
retention time closest to the compound being measured. The 
RF is calculated as follows: 

RF 
(A,.C,,) 

where: 
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Area of the characteristic ion for the 
compound being measured. 

Area of the characteristic ion for the 
specific internal standard. 

Concentration of the specific internal 
standard. 

Concentration of the compound being 
measured. 

The average RF must be calculated for each compound. A 
system performance check should be completed before the 
calibration curve is used. Five compounds (the System 
Performance Check Compounds, or SPCCs, are checked for a 
minimum average response factor. These compounds are 
chloromethane, 1,1-dichloroethane, bromoform, 1,1,2,2-
tetrachloroethane , and chlorobenzene. The minimum 
acceptable average RF for these compounds should be 0.300 
(0.250 for bromoform). These compounds typically have RFs 
of 0.4-0.6 and are used to check compound instability and 
check for degradation caused by contaminated lines or active 
sites in the system. Initial calibration is analyzed at 5 
levels. These levels are 20, 50, 100, 150 and 200~g/l. The 
following compounds (Appendix IX) have higher initial 
calibration levels. 

Acrylonitrile 
Propioni trile 
p-Dioxane 

so 
100 
100 

125 
250 
250 

250 
500 
500 

375 
750 
750 

500 
1000 
1000 

Using the RFs from the initial calibration, calculate the 
percent relative standard deviation (% RSD) for all 
compounds (CCCs). 

% RSD 
SD 

X 100 
X 

where: 

RSD relative standard deviation 

X mean of 5 initial RFs for a compound 

N Number of calibration point 

SD standard deviation of average RFs 
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x, Response factor for each point 

SD 
_<_x"'-, _-_-..,x_) 2 ] 112 

N - 1 

The % RSD for each individual analyte should be less than 25 
percent. This criterion must be met in order for the 
individual calibration to be valid. The CCCs are: 

1,1-Dichloroethene 
Chloroform 
1,2-Dichloropropane 
Toluene 
Ethyl benzene 
Vinyl chloride 

The initial calibration curve for each compound of interest 
must be checked and verified once every 12 hours of analysis 
time. This is accomplished by analyzing a 50 ppb 
calibration standard and checking the SPCC and CCC. 

System Performance Check Compounds (SPCCs) - A system 
performance check must completed each 12 hours. If the SPCC 
criteria are met, a comparison of response factors is made 
for all compounds. This is the same check that is applied 
during the initial calibration. If the minimum response 

:factors are not met, the system must be evaluated, and 
corrective action must be taken before sample analysis 
begins. The minimum response factor for volatile SPCCs is 
0.300 (0.250 for Bromoform). Potential problems include 
standard mixture degradation, injection port inlet 
contamination, contamination of the front end of the 
analytical column, and active sites in the column or 
chromatographic system. 

% Difference -

where: 

RF, - RF, X 100 

RF1 
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average response factor from initial calibration 

response factor from current verification check 
standard 

If the percent difference for any compound is greater than 20, the 
laboratory should consider this a warning limit. If the percent 
difference for each analyte is less than 25%, the initial 
calibration is assumed to be valid. If the criterion is not met 
(> 25% difference), for any one analyte, corrective action MUST be 
taken. If no source of the problem can be determined after 
corrective action has been taken, a new five-point calibration 
MUST be generated. This criterion MUST be met before quantitative 
sample analysis begins. 

The internal standard response and retention times in the 
calibration check standard must be evaluated immediately after or 
during data acquisition. 

6.5 Retention Time Change 

If the retention time for any internal standard changes by more 
than 30 sec. from the last check calibration or any internal 
standard area changes by a factor of 2 (-50% to +100%), from the 
last continuing calibration standard, then all affected samples 
must be reanalyzed after the problem is corrected. 

6.6 Qualitative Analysis 

6.6.1 The compounds listed in Section 1 shall be identified by an 
analyst by comparison of the sample mass spectrum :to the 
mass spectrum of a standard of the suspected 'eompound. Two 
criteria must be satisfied to verify the identification. 

6.6.1.1 

6.6.1.2 

Relative relation time of the sample and 
standard must agree± 0.05. 

Correspondence of the sample component and 
standard component mass spectra. 

6.7 The requirement for qualitative verification by comparison of mass 
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All ions present in the standard mass spectra at a relative 
intensity greater then 10% must be present in the sample spectrum. 
All ions specified must agree within ± 20% between the standard 
and sample spectra. Ions greater than 10% in the sample spectrum 
but not present in the standard spectrum must be considered and 
accounted for. 

6.8 For non-TCL components a library search may be executed. Up to 20 
non-surrogate organic compounds shall be tentatively identified. 
Guidelines for making tentative identification: 

6.8.1 Ions greater than 10% of the most abundant ion should be 
present in the sample spectrum. 

6.8.2 Relative intensities of the major ions should agree within± 
20%. 

6.8.3 Molecular ion present in the reference spectrum should be 
present in sample spectrum. 

6.8.4 Ions present in the sample spectrum but not in the reference 
spectrum should be reviewed for possible background 
contamination or presence of co·eluting compounds. 

6.9 GC/MS Analysis 

6.9.1 Water Samples 

6.9.2 All samples and standard solutions must be allowed to warm 
to ambient temperature before analysis. 

6.9.3 BFB tuning criteria and daily GC/MS calibration criteria 
must be met before analyzing samples. 

6.9.4 Adjust the purge gas (Helium) flow rate to about 40 ml/min 
on the purge and trap device. 

6.9.5 Remove the plunger from a 5 ml syringe. Open the sample and 
carefully pour the sample into the syringe barrel .to just 
short of overflowing. Compress the sample. Vent any 
residual air while adjusting the sample volume to 5.0 ml. 

6.9.6 Add 5.0 ~1 of surrogate spiking solution and 5 ~1 of 
internal standard solution through the valve bore of the 
syringe. 

6.9.7 For matrix spike analysis, add 5 ~1 of the matrix spike 
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solution to the sample to be purged. 

6.9.8 The samples are analyzed with appropriate dilution when the 
concentration level of any analyte exceeds the calibration 
range. Dilutions are made in the 5 ml gastight luer lock 
syringe by adding reagent water. Calculate the volume of 
reagent water needed for the dilution and add into a 4 ml 
syringe. Using a suitable syringe, add the exact volume of 
sample into the reagent water in the 5ml syringe. Add 5 ~1 
of Internal Standard & Surrogate and analyze as discussed 
above. 

If the dilute sample has a concentration of analytes that 
exceeds the initial calibration range, the sample must be 
reanalyzed at a higher dilution. 

6.9.9 The spiked sample is injected into a purging tube attached 
to the Purge & Trap device. Purge the sample for 11 minutes 
and desorb the contents of the trap at 175° for 2 minutes 
into the GC/MS. 

6.10 Sediment/Soil and Waste Samples 

6.10.1 

6.10.2 

Low Concentration method: Applicable for samples 
containing individual compounds of <1 mg/kg. All 
granular/porous waste/sediment/soil samples can be 
analyzed using this method. 

Weigh 5 gms of the sample into a glass sparge tube and 
record the weight to the nearest 0.1 g. Add reagent 
water to a 5 ml luerlock type syringe and adjust the 
volume to 5 ml. Add 5ml of internal standard and 5 ~1 
of surrogate standard to the water. Connect the 
sparge tube with the sample to the purge & trap device 
and add the spiked water to the sample. Heat the 
sample to 40°C ±l°C and purge the sample for 11 
minutes. 

If the concentration level of any analyte exceeds the 
calibration range and is below 1 mg/kg, the sample 
should be analyzed by weighing 1 g of the sample. If 
the concentration leyel of any analyte is higher than 
1 mg/kg, then the high concentration method should be 
used. 

High concentration method: The method is based on 
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7.0 QUALITY CONTROL 
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extracting the soil/sediment with methanol. Weigh 4gm 
of the sample into a 20 ml vial using a top loading 
balance. Record the weight to the nearest O.lg. 
Using a pipet, add 10.0 ml methanol into the vial. 
Close the cap and shake for 2 minutes. 100 ~1 of the 
extract is added to reagent water collected in a 5 ml 
luerlock syringe. 5 ~1 each of Internal Standard and 
Surrogate are added to the syringe. Proceed with the 
analysis as outlined in the water sample analysis. If 
further dilution is needed, a smaller extract volume 
is used and the same procedure is repeated. 

A separate method blank containing 100 ~1 methanol 
should be analyzed prior to a high concentration 
sample analysis and should be free of contaminants. 

7.1 Prior to initiating any on going data is necessary that the GC/MS 
meets BFB abundance criteria (Table 4) every twelve (12) hour 
period for the method. 

7.2 When twelve (12) hours have elapsed since the initial tune, the 
GC/MS must be retuned to continue analysis. 

7.3 If the retention time of the standard changes by more than 30 
seconds, the GC system must be inspected for malfunction. 

7.4 Surrogate recoveries must be evaluated by determining whether the 
concentrations fall inside the required recovery limits listed in 
Table 5. 

7.5 A matrix spike and spike duplicate must be performed every 20 
samples. 

7.6 A method blank must be performed for each 12 hour time period. 

7.6.1 A method blank for volatile analysis must contain less than 
or equal to 5 times the CRQL of methylene chloride, acetone, 
toluene and 2-butanone. 

8.0 SAFETY 

7.6.2 For all other target compound list not listed above, the 
method blank may contain less than or equal to the CRQL of 
any single analyte. 
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8.1 Safety glasses for eye protection, laboratory coats for body 
protection, latex gloves for hand protection. 

8.2 Due to the toxicity or carcinogenicity of each reagent, each 
chemical compound should be treated as a potential health hazard. 

8.3 Material Safety Data Sheets (MSDS) can be found on the procurement 
bookshelves in the library. 

8.4 Preparation of standard should be handled under a hood. 

9.0 REFERENCES 

9.1 Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods, SW-846, 3rd Edition 
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TABLE 1 

FRACTION MATRIX SPIKE COMPOUNDS 

VOA 1,1-Dich1oroethene 

VOA Trich1orethene 

VOA Chlorolenzene 

VOA Toluene 

VOA Benzene 

SOP No. : 13.1 
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ACCEPTABLE RECOVERY RANGES 
WATER SOIL/SEDIMENT 

61-145 59-172 

71-120 62-137 

75-130 60-133 

76-125 59-139 

76-127 66-142 
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TABLE 2 

CALIBRATION CHECK COMPOUNDS 

1 1,1-Dichloroethene 

2 Chloroform 

3 1,2-Dichloropropane 

4 Toluene 

5 Ethylbenzene 

6 Vinyl chloride 

SOP No 0 : 13 0 1 
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TABLE 3 

SYSTEM PERFORMANCE CHECK COMPOUNDS 

1 Chloromethane 

2 1,1-Dichloroethane 

3 Bromoform 

4 1,1,2,2-Tetrachloroethane 

5 Chlorobenzene 

SOP No. : 13. 1 
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TABLE 4 

BFB KEY ION ABUNDANCE CRITERIA 

~ Ions Abundance Criteria 

50 15 to 40% of mass 95 

75 30 to 60% of mass 95 

95 base peak, 100% relative abundance 

173 less than 2% of mass 174 

174 greater than 50% of mass 95 

175 5 to 9% of mass 174 

SOP No.: 13.1 
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176 greater than 95% but less than 101% of mass 174 

177 5 to 9% of mass 176 
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TABLE 5 
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SURROGATE SPIKE RECOVERY LIMITS FOR WATER AND SOIL/SEDIMENT SAMPLES 

SURROGATE COMPOUND 

4-Bromofluorbenzene 
1,2-Dichloroethane-d4 
Toluene-d8 

LOW/MEDIUM 
WATER 

86-115 
76-114 
88-110 

LOW/MEDIUM 
SOIL/SEDIMENT 

74-121 
70-121 
81-117 
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METHOD 82408 
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VOLATILE ORGANICS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/HS) 

Direct 
Injection 

7.2. 1 
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7.4.3.1.1 
Chooae aample 
aize baaed on 

aatimeted 
concentration. 

7 .4.3.1.3 Add 
internal atandard 

and aurrogete 
epik.ing aolution•. 

7 .4.3.1.5 
Determine 

percent dry 
weight of 
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Perform 
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Yoo 

METHOD 82408 
(continued} 
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7.4.3.2.2 Add 
aolvent, 
aheke. 

7 .4.3.2.7 
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+ 
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+ 
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_i 
( Stop ) 
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SOP No .. : 12.17 

'l'itlc Soil Extraction for Semivolatile Organics by Method 3550 (Sonication !~traction). 

1.0 APPLICATION AND SCOPE 

1.1 11tis method describes the procedure for extracting non-volatile and selll1.·volatile organic c011pounds from solids such as soils. Extracts arc suitable for analysis by ~ethod 8270. 

2.0 SUMMARY OF METHOD 

?..1 Method 3550 describes both a high level and low level technique. This SOP is based on the low level version of method 3550. 

2.1 A 30g sample is mixed with anhydrous sodium sulfate to form a free-flowing powder. This is aolvent extracted three times using sonication. The extract is separated from the sample by 
filcration. The extract is ready for cleanup following 
COIICUULCi:iL!OU. 

3 . 0 lNTI::IU'KR!NCES 

3.1 Solvents, reagent, glassware, and other sample.processing hardware may yield artifacts and/or interferences to sample analysis. 'l"hese materials muse be demonstrated to be free from interferences under the cond1c1on8 of the analysis by analyzing method blanks. 
fa .0 Al'l'AltATUS AND MAT!ll.IA'LS 

4.1 Morter Model 155 Grinder, Fisher Scientific Company, or en 
equivalent brand and model. 

... 
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--~. Ultrasonic cell disrupter, Meat Systems· Ultra Sonic, Inc., Hodel W·385 (475 wart) Sonicator or equivalent (power wattage must be a minimum of 375 with pulsing capability and No. 200 l/2" Tapped Disrupter Horn) plus No. 207 3/4" Tapped Disrupter Horn, and No. 419 l/8" Standard Tapped Microtip Probe, 

4.3 Apparatus for Determining Percent Moisture 

• Oven: drying 
• De.siccat:or 
• Crucibles: Porcelain 

4.4 ~asccur Glass Pipets, Disposable, l·ml 

4.5 Beakers, 400-ml 

,, .6" l•'il trarion Apparatus 

• Conical funnel 
• 1-'ilrer paper: Whacman No • 41 or equivalent 

4.7 Kuderna-Danish (K·D) Apparatus 

4.7.1 Concentrator tube: 10-ml graduated (Kontes K-570050-1025 or equivalent) . 

4.7.2 Evaporator Flask: 500-ml (Kontes K·570001-0500 or equivalent). 

4.7.3 Snyder Column: Three-ball macro (Kontes K-503000-0121 or equivalent:). 

4.8 Sol.vcnt: ext:racted Boiling Chips, approximauly l0/40 mesh (SUieon Carbide or equivalent) 

4.9 Heated Water aech, with concentric ring cover, capable of temperature control. (:1: s•c). The bath ahould be used in a hood. 
4.10 Top-loading Analytical Balance, capable of accurately weighing 0.001 grams. 

4.11 2 ml and 12 ml Vials and Caps 

4.12 Class Funnel 

4.13 Nitrogen evaporation device equipped with a water bath that can be maintained ac 3S-400C. 
4.14 Spatula, Stainless steel or Teflon 

4.15 Syringe, l·ml 

•. 
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5.1 Sodium Sulfate; Anhydrous and reagent grada, heated at 4UO"C for 4 hours, cooled in a desiccator, and stored in a glass bottle. Raker anhydrous powder, catalog I 73898, or equivalent. 

5.2 ·ltcthylene chloride: acetone (1:1, V:V) 

5.3 Methylene chloride (B&J CC2 grada, or equivalent) 

6.0 PROCEDURE 

6 .l Sample Handling 

6.1.1 Sediment/soil samples: Decant and discard any water layer on a sediment sample. Mix sample thoroughly, especially composited samples. Discard any foreign objects such as sLicks, leaves, and rocks. 

6.2 Determination of Percent Moisture 

In most cases sample results are desired based on a dry-weight basis. When such data is desired, a portion of sample for moisture dete~naeion should be weighed simultaneously with the portion used for analytical deeermination. 

Immediately afcar weighing the sample for extraction, wei~h 5·10 g of the sample into a cared crucible. Deto~ine the percent moisture by drying.overnight at lOS"C. Allow to cool in a desiccacor before wei&hing. 

e: of saamlt • e: of dry S!!!!!!h x 100 - l moisture g of Sample 

6.3 Detcrminat:ion of pH' 

1.11 I "' 

Transfer 50 g of sample to a lOO·ml beaker. Add 50 ml.of wacer and stir for 1 hour. Daearmina the pH of sample with' pH paper. Diseard 'Chis portion of sample. A lesser amount of sample may be used if an appropriate amount is unavailable. Adjust the amount of wacer proporeionally. 

' 
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~.4 The following •~ep should be perf~~d rapidly ~o avoid loss of '· t;be IILOJ:e volae1le extrac~les, Waigh approximaealy 30 g of sample into a 200-ml beaker. lacord eba veighe eo be nearest 0.01 g. To ensure an efficient extraction, all samples must be dried by mixing wteh 60 g of aahydrous sodium sulfate using a 
spaeula. The sample should ba free-flowing at this point. Add 1· ml of surrogate standard. eo all samples, spikes, and blanks. t'or the sample in each analytical batch &elected for spiking, add 1.0 ml of the matrix spiking seandard. The amount added for the surrogates and matrix &piking compounda should resulc in e final concentration of 3300 -&IX& of each baaefneutral analyte and 6600 -&IK& of each acid analyte in ehe extract to be analyzed, 
Immediately add 100-ml of 1:1 methylene-chloride: Acetone. 

6.5 Place tba bottom surface of the tip of the 1207 3/4" disrupter horn approximately 1/2" below the surface of the solvent, above the sediment layer. 

6. G Sonicate for 3 .. inuees with the output control knob set at 10, the mode switch sec on pulse, and tbe percent-duty cycle knob set at 8-10. DO ~ usc a microtip probe. 

6.7 DecanL and filter excracta through Whatman No. 41 filter paper, or centrifuge and dacant extraction solvent. 

6.8 Repeat the extraction two more ctmes using two additional 100-ml portions of solvent. Decant and filter the extraccion solvent after each son1cac1on. On Che final sonication, pour the entire sample into the conical funnel and rinse vitb excraccion solvent . 
• 6.9 Assemble a Kuderna-Danish (K·D) Concentrator by attaching a 10-ml concentrator tube co' a SOO•ml evaporative flask. 

6 .1.0 Dry the extract by passing it through a drying colwan containing approximately 10 em of anhydrous Sodium Sulfate. Collect the dried extract 1n a K-D Cancentrator. Wa&h the extractor flask and Sodium Sulfate ColUmn vlth 100-125 ml of extraction solvent to complete che quantitative transfer. 

G.ll Add one or two clean boiling chips to the evaporative flask and attach a three-ball S~der Column. Pra•vet the Snyder Column by adding approximately 1-al methylene chloride to the top. Place the K-D apparacua in a hot water bath (80-85°C) so that the concentrator tube is partially i,....rsad in the hot water and the entire lower rounded aurtace of the flask la bathed wich hot vapor. AdJust the vertical position of the apparatus and the water temperature, as required, Co complete Che concentration in 10-15 minutes. At the proper rate of disc1llation the balls of the column will actively chatter however, the chambers will not 
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nood wiUI-'€ct'ndenaed. aol vent. lihen Ula apparent volume of liquid reaches 1-1111, reiiOVe die .IC·D apparatua and allow to drain and cool for at loast 10 minutes. 

6.12 Remove the Snyder Col \111m and rinse che fla•k and lower j oint:s into tha concentrator tube with 1·2 llll of methylene chloride. The ex~ract may be further concentrated and adjusted to 1.0 ml using the solvent. 

6.13 Transfer the concentrated extracc to a clean 2ml vial. vial with a Teflon·lined lid and mark the level on the l~bel with the sample number and fraction_ and atore in 4"C. 

Seal the 
vial. 
the darlc at 

7.0. QUALITY CONTROL 

7.1 Method Klank 

7.1.1 A method blank for a .soil sample consists of purified solid matrix (~O,) which is carried through the entire extraction. The method blank weight must be approximately equal to the sample weights baing processed. 

7.1.2 Method !lank 

A method blank extraccion muse be performed once: 

• daily, or 
• each 20 samples in a case, including matrix spike or • whenever samples are extracted by the same procedure . . 

7.2 Katrix SpilcejM&trix Spike Duplicate 

7.2.l Matrix SpikejM&trix Spike Duplicate frequency of extraction 

I •I • • _, ' 

A matrix splice and matrix spike duplicate must be performed once: 

• each 20 field samples in a case, or 
• each 30 calendar day period during which field samples in a case are received. 

• 
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Bne/Neut:rals 

1,2,3-Trichlorobenzene 

Acenaphthene 
2,4-Dinit:rot:oluena 
l'yrene 

N-Nit:roso-Di-n· 
Propylamine 

l,4•Dichlorobanzana 

Surroe,ace Spike 

Cone. Acids 

SOP No. : 12. 17 
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100 -&lml l'ant:achloro-
phcnol 

100 ,.g!ml Phenol 
100 11 g/m1 2-Chlorophenol 
100 11&/ml 4-chloro-3-

methylphenol 
100 •s/ml 4-Nicophenol 

100 .og/ml 

Each sample, matrix spike, matrix spike duplicace and blank are spiked with surrogate compounds prior to axt:raccion. 

surrogace Spiking Compounds 

Nit:robenzene·do 
2-Flourobiphenyl 
P·Terphenyl-d,4 

~.0 SAFETY 

100 ,.gjl!ll 
100 llg/1111 
100 ,.sfml 

2-Florophenol 
2,4,6-Tribromophenol 
Phenol-do 

200 ,.g;ml 
200 ugjml 
200 ,.gjml 

8.1 Safet:y glasses, lab coat, and gloves should be worn ac all times during excracrion. 

8.2 Lsbel reagencs,.spikes, surrogate solucions with solut:ion type, conccncracion, dace, chemise's init:isls and shelr life. 
9.0 REFERENCES 

9.1 Test: Mechods for Evaluat:ing Solid Yast:e, Physical/Chemical Mechods, SY-846, 3rd Edition 

' .. 
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SOP No.: 13.34 

Title SOP for Method SY 8270B 
GC/MS Analysis of The Target Compound List and Appendix IX 
SemSvolatile Organics 

1.0 SCOPE AND APPLICATION 

1.1 This Standard Operacing Procadura (SOP) descrSbes the methodology used co determine che concencrat1on of semivolatile organic compounds in exLracts prepared from all types of solid waste macrices, soils, and water. Table 1 indicates Target Compound 
List (TCl.) typically determined by this method and lists tho method suggested detection limits for water and soil. Table 2 lists the Appendix IX compounds which can be determined using 8270 methodologies. 

2 • 0 SOMMRY OF MEntOD 

2.1 Prior to usin~ chis mechod, che samples should be prepared for 
chromatography using the appropriace sample preparation methods. 

3.0 INTERFERENCE 

3.1 GC/HS deta from all blanks, samples, and spikes must be evaluated for interferences. Determine if the source of interference is in the preparation of the samples and initiate corrective action to eliminate the problem. 

3.2 Contamination by carryover can occur whenever high-level and lowlevel samples arc sequentially analyzed. To reduce carryover, the samj>lto syrit~&tl musL be rinsed wit.h solvent. beLween each use. 

4. 0 APPARATUS AND MATERIALS 

4.1 Gas Chromatograph/Mass Spectroaeter 

Hewlett Packard 5970 MSD System equipped WiLh an autosampler is utilized. The HP 5970 MSD is a complete instrument composed of two modules: a Conlroller and a main frame GCHS. 

4.1.1 The controller is composed of an MP 1000 minicomputer and scanning interface which is a smaller computer. The data system is equipped with RTE/A and Aquariua aoftware package. 

. .. ' . 
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4.1.2 The main frame GC/MS includes a microprocessor controlled GC oven and 
temperature zones. The data system is equipped with a rack mounted disc 
drive and 600 ft tape cartridges, tape drive. The system is also 
connected to a 7970E, 1600 bpi 8 track magnetic tape drive. There are 4 
working terminals and 3 dot matrix printers connected to this system. 

4.2 Columns 

A 30 meter 0.25 mm ID, 1.0~ meter RTX-5 (5% phenyl methyl silicon) 
Restek column is used. 

4.3 Syringe: 10 ~1 

5.0 GC CONDITION 

5.1 The following GC parameters are established: 

• Injection port temp 280°C 

• Interface temp 300°C 

• Initial temp 40°0 

• Initial time 4 min 

• Rate at l5°C per min 

• Final temp 31 0°C 

• Final time 20 min 

• Equilibrium time .5 min 

• Septum purge flow on at .5 ml/min 

• Septum purge flow on at .5 min 

• Flow rate at about 0.7 ml/min 

• Splitless flow about 50 ml/min 

• Injection type "Splitless" 

• Autosampler injection mode "Fast" 

• Sample Volume 1 ~1. 
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5.2 GC/MS CONDITION 
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5.2.1 Scanning from 35 to 500 amu in less than 1 second, using 70 volt 
(nominal) electron energy in the Electron Impact Ionization mode. 
Scan delay is past solvent peak or ends about 7 minutes. 

5.2.2 GCMS Tuning - to determine the system performance, 50 ng of 
decafluorotriphenylphosphine (DFTPP) is injected and the mass 
spectrum is evaluated. The following criteria must be met before 
any further analysis is performed. 

5.3 CALIBRATION 

DFTPP KEY IONS AND ION ABUNDANCE CRITERIA 

MASS 

51 

68 
70 

127 

197 
198 
199 

365 

441 
442 
443 

ION ABUNDANCE CRITERIA 

30-60% of mass 198 

<2% of mass 69 
<2% of mass 69 

40-60% of mass 198 

<1% of mass 198 
Base peak, 100% relative abundance 
5-9% of mass 198 

>1% of mas 198 

Present but less than mass 443 
>40% of mass 198 
17-23% of mass 442 

5.3.1 Upon satisfactory completion of DFTPP analysis, five levels of 
calibration standards at 20, 50, 80, 120 and 160 ng are analyzed. 
Calibration standards must contain the following internal and 
surrogate standards. Appendix IX calibration standards are also 
analyzed at 20, 50, 80, 120 and l60ng, except for those compounds 
with low instrument sensitivities. Calibration for poor 
sensitivity compounds are performed with the exclusion of 20ng 
standard. 
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5.4 

5.3.1.1 

5.3.1.2 
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Internal Standards - the following Internal Standards 
at 40~g/ml must be present in the Calibration 
Standard. 

1,4-dichlorobenzene-d4 

Naphthalene-d8 

Acenaphthane- d,0 

Phenanthrene- d,0 

Chrysene- d,2 

Penylene-d12 

The following Surrogate Standards at 20, 50, 80, 120 
and 160 ng are analyzed. 

Phenol-d6 

2-Fluorophenol 

2,4,6-Tribromophenol 

ni trobenzane- d5 

2-fluorobiphenyl 

p- terphenyl-d14 

After analyzing the initial Calibration Standard the average RF 
(Response Factor) should be calculated for each compound. The 
percent relative standard deviation (% RSD) should be calculated 
for each compound. Calibration Check Compounds (CCC) must have a % 
RSD less than 30%. The relative retention times of each compound 
in each calibration run should agree within 0.06 relative time 
units. System performance check compounds must have a minimum RF 
of 0.05. The CCC and SPCC compounds are listed as follow: 

'· 
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N-nitroso-di-n-prophylanine 
hexachlorocyclopantachiene 
2,4-dinitrophenol 
4-nitrophenol 
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Page 5 of 16 

Acenaphthene 
1,4-Dichlorobenzene 
N-Nitroso-di-nphenylamine 
Di-n-octylphthalate 
Fluorantane 
Benzo(a)pyrane 
4-chloro-3-methylphenol 
2,4-Dichlorophenol 
2-Nitrophenol 
Phenol 
Pentachlorophenol 
2,4,6-Trichlorophenol 

5.5 Internal Standard responses and retention times in the calibration 
check, blanks and samples must be evaluated. Retention time 
variation for any internal standard must be less than 30 seconds 
from the 12 hour calibration check. Variation of the areas for 
internal standards must not vary by more than a factor of two or 
50% to +100%. 

5.6 A continuing calibration (daily) at 50 ng concentration containing 
all semivolatile analytes, including all required surrogates must 
be analyzed every 12 hours. The following criteria must be met 
before sample analysis starts: 

CCC < 30% RSD 

SPCC ~ 0.050 RF 

Internal Standard Area -50 to +100% 

Retention time for Internal Standards ± 30 seconds 

6.0 SAMPLE ANALYSIS 

6.1 Initially 0.5 ml of Acid and Base Neutral extracts are combined 
and 10 ~1 of 4000 ~g/ml internal standard is added to each mix. 
One ~1 of this extract is injected into the GCMS using the same 
parameters as the calibration standard. All samples must be 
injected within a 12 hour period starting with analysis of DFTPP. 

6.2 Qualitative Analysis 

6.2.1 Two criteria must be satisfied to verify compound 
identification 
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6.2.1.1 

6.2.1.2 
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Elution of sample component at the same GC 
relative retention time (RRT) ±0.06 units. 

Correspondence of the sample component and the 
standard component mass spectrum. 

All ions present in the standard mass spectrum 
at a relative intensity greater than 10% must be 
present in the sample spectrum. The relative 
intensity of these ions must agree ± 20% between 
the standard and sample spectra. 

6.2.2 Library Search 

6.2.2.1 When required, a search may be performed for the 
purpose of tentative identification. Only 
after visual comparison of sample spectra with 
the nearest library searches will the analyst 
assign a tentative identification. The analyst 
should use an approach similar to the 5 step 
identification listed for method SW 8270 (pp-
18), Sept 1986. 

6.3 Quantitative Analysis 

6.3.1 When a compound is identified, the quantitation of that 
compound will be based on the integrated abundance from the 
EICP of the primary characteristic ion. Quantitation is 
based on the internal standard technique. The internal 
standard nearest the retention time of that given analyte, 
shall be used. 

7.0 CALCULATIONS 

The following information should be used throughout the quantitation 
process. 
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7.1 Response Factor 

RF - (A,C•) 

(A,.C,) 

Where: 

c, 

SOP No. : 13. 34 
Page 7 of 16 

Area of the characteristic ion for the compound 
being measured. 

Area of the characteristic ion for the specific 
internal standard 

Concentration of the compound being measured 
(!'g/ml) 

Concentration of the specific internal standard 
(!'g/ml) 

7.2 X RSD and% Difference 

% RSD _ Standard Deviation X lOO 

Average RF 

d
. AvgRF,(initial calibration) - RF,(Continuing Calibration) X % ifference = 1 00 

Avg RF, 
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7.3 Sample Calculation 
(A,.) (1,) (V,) (Dil) 

Water Concentration -
!'g/1 (A,,) (RF) (V0 ) (V;) 

Soil concentration -
!'g/kg 

Where: 

(A,.) (I,) (V1) (Dil) 

(A;,) (RF) (V;) (W,) (D) 

SOP No. : 13 . 34 
Page 8 of 16 

I, - Amount of internal standard injected (ng) 

v, - Volume of total extract 

V
0 

- Initial volume 

V; Volume of extract injected (ml) 

W, - Weight of sample extracted (G) 

D - Percent solids 

Dil - Dilution applied 

8.0 QUALITY CONTROL 

8.1 Blank analysis - A method blank is analyzed with each analytical 
batch to examine the interferences and contamination from 
extraction and analysis. Concentration of the target compounds in 
the blank must be less than or equal to the PQL except for 
phthalate esters which can be 5 times the PQL. If the above 
criteria are not met, reinjection or reextraction of the blank and 
the samples is required. 

8.2 Surrogate analysis - Surrogate standard determinations are 
performed on all samples and blanks. The following range of 
recoveries is suggested. 

SURROGATE COMPOUND 

Nitrobenzene- d, 
2-Fluorobiphenyl 
p-Terphenyl-d,. 

Phenol-d6 
2- Fl uorpheno 1 
2,4,6-Tribromophenol 

WATER 

35-114 
43-116 
33-141 

10-94 
21-100 
10-123 

LOW/MEDIUM 
SOIL/SEDIMENT 

23-120 
30-115 
18-137 

24-113 
25-121 
19-122 
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If recoveries of 2 surrogates in either the BN or acid fraction 
are outside the surrogate spike recovery limits, or recovery of 
any one surrogate in either the BN or Acid is below 10%, 
corrective action should be taken. First, re-inject the sample 
if no improvement is observed, reextraction should be considered. 
The blank and all samples associated with the blank should be re
extracted. 

8.3 Matrix Spikes - A matrix spike and matrix spike duplicate are 
analyzed with each case of 20 samples. Recoveries of MS/MSD 
should be calculated and listed. The following range of 

8.4 

recoveries are suggested: 

MATRIX SPIKE RECOVERY LIMITS 
SOIL/ 

FRACTION MATRIX SPIKE COMPOUND WATER SEDIMENT 

BN 1,2,4-Trichlorobenzene 39-98 38-107 
BN Acenaphthene 46-118 31-137 
BN 2,4-Dinitrotoluene 24-96 28-89 
BN Pyrene 26-127 35-142 
BN N-Nitroso-Di-n-Prophylamine 41-116 41-126 
BN 1,4-Dichlorobenzene 36-97 28-104 
Acid Pentachlorophenol 9-103 17-104 
Acid Phenol 12-89 26-90 
Acid 2-Chlorophenol 27-132 25-102 
Acid 4-Chloro-3-Methylphenol 23-97 26-103 
Acid 4-Nitrophenol 10-80 11-114 

Lab Control Sample 

8.4.1 A laboratory control sample is extracted and analyzed 
routinely with each extracted batch. Calculated 
concentrations are compared with the amount added and 
results are used for in house monitoring of extraction and 
analytical processes. Results of the LCS need not be 
reported in a CLP data package, but may be required in other 
types of data packages. 

8.5 Internal Standard Recoveries and Retention times - when internal 
standard recoveries (-50 to +100%) or retention time requirements, 
(0.06 RRT) are not satisfied, sample is reinjected and reanalyses 
results are submitted if they are acceptable. If both analyses 
are out of criteria, then both results are submitted. 

8.6 All extracts must be analyzed within 30 days after completion of 
extraction. 
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8.7 Dilutions are performed on samples when the concentration of 
target analytes exceed the calibration range. Additional IS must 
be added to the diluted extract to maintain the required IS 

concentration. Surrogate recoveries (if possible) are not 
required to fall within suggested range. 

9.0 REFERENCES 

9.1 Test Methods for Evaluating Solid Waste Physical/Chemical Methods, 
SW-846, 3rd Edition 
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Target Compound List (TCL) and 
Contract Required Quantitation Limits (CRQL)* 

Quantitation Limits** 
Water Low Soil/Sediment• 

Semi volatiles CAS Number l.!&L1 ug/Kg 

Phenol 108-9S-2 10 330 
bis (2-Chloroethyl) ether 111-44-4 10 330 
2-Chloropheno1 9S-S7-8 10 330 
1,3-Dichlorobenzene S41-73-1 10 330 
1,4-Dichlorobenzene 106-46-7 10 330 

Benzyl alcohol 100-S1-6 10 330 
1,2-Dich1orobenzene 9S-S0-1 10 330 
2-Methylphenol 9S-48-7 10 330 
bis (2-Chloroisopropyl) ether 108-60-1 10 330 
4-Methylphenol 106-44-S 10 330 

N-Nitroso-di-n-dipropylamine 621-64-7 10 330 
Hexachloroethane 67-72-1 10 330 
Nitrobenzene 98-9S-3 10 330 
Isophorone 78-S9-1 10 330 
2-Nitrophenol 88-7S-S 10 330 

2,4-Dimethy1pheno1 lOS-67-9 10 330 
Benzoic acid 6S-8S-O so 1600 
bis (2-Ch1oroethoxy) methane 111-91-1 10 330 
2,4-Dichloropheno1 120-83-2 10 330 
1,2,4-Trich1orobenzene 120-82-1 10 330 

Naphthalene 91-20-3 10 330 
4-Chloroaniline 106-47-8 10 330 
Hexachlorobutadiene 87-68-3 10 330 
4-Chloro-3-methylpheno1 
(para-chloro-meta-cresol) S9-S0-7 10 330 
2-Methylnaphthalene 91-S7-6 10 330 

Hexachlorocyc1opentadiene 77-47-4 10 330 
2,4,6-Trichloropheno1 88-06-2 10 330 
2,4,S-Trichloropheno1 9S-9S-4 so 1600 
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Target Compound List (TCL) and 
Contract Required Quantitation Limits (CRQL)* 

Quantitation Limits** 
Water Low Soil/Sediment• 

Semivolati1es CAS Number !!U1 ug/Kg 

2-Chloronaphthalene 91-58-7 10 330 
2-Nitroaniline 88-74-4 50 1600 

Dimethylphtha1ate 131-11-3 10 330 
Acenaphthylene 208-96-8 10 330 
2,6-Dinitroto1uene 606-20-2 10 330 
3-Nitroaniline 99-09·2 so 1600 
Acenaphthene 83-32-9 10 330 
2,4-Dinitropheno1 51-28-5 so 1600 
4-Nitropheno1 100-02-7 so 1600 
Dibenzofuran 132-64-9 10 330 
2,4-Dinitroto1uene 121-14-2 10 330 
Diethy1phtha1ate 84-66-2 10 330 

4-Ch1orophenyl-pheny1 ether 7005-72-3 10 330 
Fluorene 86-73-7 10 330 
4-Nitroaniline 100-01-6 so 1600 
4,6-Dinitro-2-methy1pheno1 534-52-1 so 1600 
N-nitrosodipheny1amine 86-30-6 10 330 

4-Bromopheny1-phenylether 101-55-3 10 330 
Hexach1orobenzene 118-74-l 10 330 
Pentachlorophenol 87-86-5 50 1600 
Phenanthrene 85-01-8 10 330 
Anthracene 120-12-7 10 330 

Di-n-butylphtha1ate 84-74-2 10 330 
F1uoranthene 206-44-0 10 330 
Pyrene 129-00-0 10 330 
Butylbenzylphthalate 85-68-7 10 330 
3,3'-Dichlorobenzidine 91-94-l 20 660 
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Target Compound List (TCL) and 
Contract Required Quantitation Limits (CRQL)* 

Quantitation Limits** 
Water Low Soil/Sediment• 

Semivolatiles CAS Number 1!&L1 ug/Kg 

Benzo(a)anthracene 56-55-3 10 330 
Chrysene 218-01-9 10 330 
bis (2-Ethylhexyl) phthalate 117-81-7 10 330 
Di-n-octylphthalate 117-84-0 10 330 
Benzo(b)fluoranthene 205-99-2 10 330 

Benzo(k)fluoranthene 207-08-9 10 330 
Benzo(a)pyrene 50-32-8 10 330 
lndeno (1,2,3-cd) pyrene 193-39-5 10 330 
Dibenz(a,h)anthracene 53-70-3 10 330 
Benzo(g,h,i)perylene 191-24-2 10 330 

• Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for 
Semivolatile TCL Compounds are 60 times the individual Low Soil/Sediment 
CRQL. 

* Specific quantitation limits are highly matrix dependent. The quantitation 
limits listed herein are provided for guidance and may not always be 
achievable. 

**Quantitation limits listed for soil/sediment are based on wet weight. The 
quantitation limits calculated by the laboratory for soil/sediment. 
Calculated on dry weight basis as required by the contract, will be higher. 
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Appendix IX Compounds 

1. Acetophenone 
2. 2-Acety1aminof1uorene 
3. 4-Aminobipheny1 
4. Aniline 
5. Ch1orobenzi1ate 
6. 4-Ch1oropheny1 phenyl ether 
7. m-Creso1 
8. Dimethoate 
9. 4-Dimethylaminoazobenzene 

10. 7,12-Dimethylbenz(a)anthracene 
11. 3,3'-Dimethylbenzidine 
12. a,a-Dimethy1phenethylamine 
13. 1,3-Dinitrobenzene 
14. Diphenylamine 
15. 1,4-Dioxane 
16. Famphur 
17. Hexach1oropropene 
18. Isodrin 
19. Isosafrole(cis) 
20. Kepone 
21. Methapyrilene hydrochloride 
22. 3-Methy1cholanthrene 
23. Methyl methane sulfonate 
24. 1,4-Naphthoquinone 
25. 1-Naphthylamine 
26. 2-Naphthylamine 
27. 4-Nitroquinoline-1-oxide 
28. N-Nitrosodi-n-buty1amine 
29. N-Nitrosodiethylamine 
30_. N-Nitrosodimethylamine 
31. N-Nitrosomethylethylamine 
32. N-Nitrosomorpholine 
33. N-Nitrosopiperidine 
34. N-Nitrosopyrrolidine 
35. 5-Nitro-o-toluidine 
36. Pentachlorobenzene 
37. Pentachloronitrobenzene 
38. Phenacetin 
39. 1,4-Phenylenediamine 
40. Phorate 
41. 2-Picoline 

42. Pronamide 
43. Pyridine 
44. Safrole 
45. 1,2,4,5-Tetrachlorobenzene 
46. 2,3,4,6-Tetrachlorophenol 
47. Thionazin 
48. a-Toluidine 
49. 0,0,0-Triethylphophorothioate 
50. sym-Trinitrobenzene 
51. Methyl methacrylate 
52. Ethyl methacrylate 
53. Ethyl methane sulfonate 
54. o-Anisidine 
55. p-Cresidine 
56. 5-Chloro-2-methylaniline 
57. Phthalic an1ydride 
58. 2,4-Diaminotoluene 
59. 1-Chloronaphthalene 
60. Diallate 
61. Disulfoton 
62. Methylparathion 
63. Ethylparathion 
64. 4-Aminoazobenzene 
65. 4,4-0xydiani1ine 
66. 3,3-Dimethoxybenzidine 
67. Tetraethyldithiopyrophosphate 
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SOP No.: 12.15 

Title Method 3520B, Continuous Liquid-Liquid Extraction for 
Pesticide/PCBs 

1.0 SCOPE AND APPLICATION 

1.1 This method is applicable to the isolation and concentration of 
water-insoluble and slightly water-soluble organics such as 
organochlorine pesticides and PCBs. Extracts produced by this 
method may be analyzed by Methods 8080 or 608. 

1.2 This method also describes concentration techniques suitable for 
preparing the extract for the appropriate method. 

2.0 SUMMARY OF METHOD 

2.1 A measured volume of sample, usually 1 liter, is placed into a 
continuous liquid-liquid extractor, adjusted, if necessary, to a 
specific pH and extracted with organic solvent for 18-24 hours. 
The extract is dried, concentrated and exchanged into a solvent 
compatible with the step being employed. 

3.0 INTERFERENCES 

3.1 Solvents, reagents, glassware, and other sample processing 
hardware may yield artifact andjor interferences to sample 
analysis. All materials must be demonstrated to be free from 
interferences under the conditions of the analysis by analyzing 
method blanks. 

4.0 APPARATUS AND MATERIALS 

4.1 Continuous Liquid-Liquid Extractor (Equipped with joints and 
snap ring clips) . 

4.2 Drying Column (A glass funnel with pyrex glass wool at the neck of 
the funnel, half filled with dry Na2S04). 

4. 3 Kuderna-Danish (K-D) Apparatus 

4.3.1 Concentrator tube: 10 ml, graduated (Kontes K-570050-1025 
or equivalent). A ground-glass stopper is used to prevent 
evaporation of extracts. 
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4.3.2 Evaporator flask: SOO-ml (Kontes K-S70001-SOO or 
equivalent). Attach to concentrator tube with springs. 

4.3.3 Snyder column: Three-ball macro (Kontes K-S03000-0121 or 
equivalent). 

4.4 Solvent extracted Boiling Chips, approximately 10/40 mesh (silicon 
carbide or equivalent). 

4.S Heated water Bath, with concentric ring cover, capable of 
temperature control (± S°C). The bath should be used in a hood. 

4.6 Glass vials, 2-ml capacity, with Teflon-lined screw cap. 

4.7 pH Indicator Paper covering pH 2 to pH 12. 

4.8 Rheostat controlled Heating Mantle. 

4.9 1.0 ml Gas-Tight Luer-Lok Syringe. 

4.10 One (l) Liter Class A Graduated Cylinder. 

4.11 Pyrex Glass Wool. 

4.12 Activity III neutral aluminum (Al203 -H20x) prepared by adding 8% 
(v/w) deionized water to Super I Woelm neutral aluminum in a lSO 
ml Erlenmeyer flask. Shake the flask using a wrist action shaker 
for a least 2 hours. 

4.13 Large disposable glass pipets. 

S.O REAGENTS 

5.1 Reagent Water (water in which an interferant is not observed at 
the method detection limit of the compounds of interest). 

S.2 Sodium Hydroxide Solution, lON. 

(ACS) Dissolve 40 g NaOH in reagent water and dilute to 100 ml. 

5.3 Sodium Sulfate. 

(ACS) Granular, Anhydrous (purified by heating at 400°C for 4 
hours in a shallow tray). 

S.4 Sulfuric Acid Solution (l:l). 

Slowly add SO-ml of H2S04 (sp. gr. 1.84) to SO ml of reagent 
water. 



~ 

G.JiENVIRONMENTAL SERVICES 

5.5 Methylene Chloride (B & J GC2 grade or equivalent). 

5.6 Hexane (Pesticide grade). 

6.0 PROCEDURE 

SOP No.: 12.15 
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6.1 Place a few boiling stones in a 500 ml collecting flask and 
assemble continuous extractor. 

6.2 Add 500 ml of methylene chloride to the extraction. 

6.3 Using a Class A graduated cylinder, measure out 1 liter of sample 
and transfer it to the continuous extraction. Add 1.0 ml of 
surrogate spiking solution. Check the pH of the sample using wide 
range pH paper and adjust the pH to 7.0 using 1:1 H2SO• or lON 
NaOH. Use 1.0 liter of deionized water to another extraction for 
the method blank preparation and analysis. 

6.4 For the sample in each analytical batch selected for spiking, 
measure one additional 1.0 liter aliquots. Add 1.0 ml of the 
matrix spiking standard. 

6.5 Add an aliquot of 0.5 ml of Acetone to the extract in the 
concentrator tube. 

6.6 Add sufficient methylene chloride to the extractor to ensure 
proper operation and extraction for 18 hours. Adjust the heating 
mantle to approximately seventy (70) degrees centigrade and allow 
to extract for 18 hours. 

6.7 Allow to cool, then detach and label the boiling flask. The 
extract is then ready to be dried and concentrated. 

6.8 Assemble a Kuderna-Danish (K-D) Concentrator by attaching a 10-ml 
concentrator tube to a 500-ml evaporation flask. 

6.9 Dry the extract by passing it through a drying column containing 
about 10 em anhydrous sodium sulfate. Collect the dried extract 
in a K-D concentrator. Rinse the flask which contained the 
solvent extract with 20-30 ml of methylene chloride and add to the 
column to complete the quantitative transfer. 

6.10 Add one or two clean boiling chips to the flask and attach a three 
ball Snyder Column. Pre-wet the Snyder Column by adding 
approximately 1 ml of methylene chloride to the top of the column. 
Place the K-D apparatus on a hot water bath (85-95°C) until the 
concentrator tube is partially immersed in the hot water and the 
entire lower rounded surface of the flask is bathed with hot 
vapor. Adjust the vertical position of the apparatus and the 
water temperature, as required, to complete the concentration. 
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When the apparent volume of liquid reaches about 10 ml, remove the 
K-D apparatus from the water bath and perform a solvent exchange 
by adding 15 ml of hexane through the top of Snyder column. 
Continue extraction in the water bath until the volume of extract 
reaches approximately 7 ml. 

6.11 Prepare the micro alumina column by plugging a large disposable 
glass pipet with a small piece of pyrex wool. Add about 1.5 
inches of deactivated alumina to the column. Tap the column to 
settle the alumina. 

6.12 Transfer extract to micro alumina column and collect eluent in a 
12 ml sample vial. Rinse alumina continuously with about 10 ml of 
hexane and collect all eluate until 10 ml of extract is collected 
in sample vial. 
alumina to go to 
performed, so as 

It is important to note that one should not allow 
dryness when the clean-up procedure is being 
to prevent formation of channels in packings. 

6.13 Disassemble K-D Apparatus and place the concentrator tube in a 
warm water bath (35°C) and evaporate the solvent volume to 0.5 ml 
using a gentle stream of clean, dry nitrogen (filtered through a 
column of activated carbon). 

7.0 QUALITY CONTROL 

7.1 Method Blank 

7 .1.1 The method blank is a volume of deionized, laboratory water 
carried through the entire extraction. The method blank 
volume must be equal to 1.0 lit or the sample volumes being 
extracted. 

7.1.2 Frequency of Method Blanks 

Method blank extraction must be performed per each batch of 
20 samples or less (counting MS/MSD as samples). 

7.2 Matrix Spike/Matrix Spike Duplicate 

7.2.1 MS/MSD Frequency of Extraction 

Matrix spike and matrix spike duplicate extraction must be 
performed per each batch of 20 samples or less. If the 
batch of samples are received periodically, then MS/MSD are 
extracted every 14 days. 
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7.3 Matrix Spiking Solutions 

7.3.1 Method 608 matrix spikes 
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l.Oml of the following concentrations is added: 

Aldrin 1 !'g/mL Dieldrin 2 !'g/mL 
a-BHC 1 l'g/mL Endosulfan I 2 !'g/mL 
b-BHC 1 !'g/mL Endosulfan II 2 !'g/mL 
g-BHC 1 l'g/mL Endosulfan sulfate 6 !'g/mL 
d-BHC 1 l'g/mL Endrin 2 !'g/mL 
4 ,4' -DDD 6 l'g/mL Endrin aldehyde 6 !'g/mL 
4,4'-DDE 2 !'g/mL Heptachlor 1 !'g/mL 
4,4' -DDT 6 !'g/mL Heptachlor epoxide 1 !'g/mL 

7.3.2 Method 8080 matrix spikes 

Matrix spike is prepared in methanol and l.Oml is added to 
the designated samples. The mixture contains the following 
compounds at the given concentrations: 

g-BHC 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4' -DDT 

0. 2ugjml 
0. 2ug/ml 
0. 2ug/ml 
0. 5ug/ml 
0. 5ug/ml 
0.5ug/ml 

LCS spiking levels are the same as those used to spike 
samples. 

7.4 Surrogate Spike (SS) 

Each sample, matrix spike, and blank are spiked with surrogate 
compounds prior to extraction. The concentration in the following 
table exhibits the concentration in the spiking solution. 

Compounds 

Decachlorobiphenyl (PCBs only) 
Dibutylchlordate (Pest, PCBs) 

7.5 Lab Control Spike (LCS) 

Concentration Added 

l.Oml of 2.0ug/ml 
l.Oml of l.Oug/ml 

Blank spikes are extracted at the same frequency as matrix spikes 
using deionized water as the matrix. 
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7.6 PCBs Spike 

When PCBs are only needed, follow the same extraction procedure as 
Pest/PCBs. Spike sample and the related QC with l.Oml of 2.0ug/ml 
Decachlorobiphenyl (DCB). For matrix spike and LCS QC runs use 
l.Oml of AR1260 and AR1016 spiking solution of the concentration 
of 1.0 and O.Sug/ml respectively. 

8.0 SAFETY 

8.1 Safety glasses, lab coat, and gloves should be worn at all times 
during extraction. 

8.2 Label reagents, spikes, surrogate solutions by identifying the 
solution, concentration, date, chemist's initials, and shelf life. 

8.3 Waste Disposal 

8.3.1 Chlorinated solvent waste should be put into a polyethylene 
safety can designated for methylene chloride. This will be 
disposed of by the hazardous waste coordinator. 

8.3.2 Water waste can be poured down the drain after neutralizing 
it using H2SO, or NaOH depending upon the pH of the waste. 

9.0 REFERENCES 

9.1 Test Methods For Evaluating Solid Waste, Physical/Chemical 
Methods, SW-846, 3rd Edition. 
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SOP No.: 12.16 

Title Soil Extraction for Pesticides/PCBs Compounds by Method 3550A 
(Sonicatin Extraction). 

1.0 APPLICATION AND SCOPE 

1.1 This method is a procedure for extracting organochlorine pesticide 
and PCB compounds from solids such as soils, sludges, and wastes. 
Extracts are suitable for analysis by method 8080. 

1.2 Method 3550A describes both high level and low level extraction 
procedures. This SOP is based on the low level version of method 
3550. 

2.0 SUMMARY OF METHOD 

2.1 A 30g sample is mixed with anhydrous sodium sulfate to form a 
free-flowing powder. Mixture is extracted with solvent three 
times using sonication. The extract is separated from the sample 
by filtration. The extract is ready for cleanup following 
concentration. 

3.0 INTERFERENCES 

3.1 Solvents, reagents, glassware, and other sample processing 
hardware may yield artifacts and/or interferences to sample 
analysis. These materials must be demonstrated to be free from 
interferences under the conditions of the analysis by analyzing 
method blanks. 

4.0 APPARATUS AND MATERIALS 

4.1 Mortar Model 155 Grinder, Fisher Scientific Company, or an 
equivalent brand and model. 

4.2 Ultrasonic cell disrupter, Heat Systems- Ultra Sonic, Inc., Model 
W-385 (475 watt) Sonicator or equivalent (power wattage must be a 
minimum of 375 with pulsing capability and No. 200 1/2" Tapped 
Disrupter Horn) plus No. 207 3/4" Tapped Disrupter Horn, and No. 
419 1/8" Standard Tapped Microtip Probe (where applicable). 
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4.3 Apparatus for Determining Percent Moisture 

• Oven: drying 
• Desiccator 
• Crucibles: Porcelain 

4.4 Pasteur Glass Pipets, Disposable, 1-ml 

4.5 Beakers, 400-ml 

4.6 Filtration Apparatus· 

• Conical funnel 
• Filter paper: Whatman No. 41 or equivalent 

4.7 Kuderna-Danish (K-D) Apparatus 

SOP No. : 12. 16 
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4.7.1 Concentrator tube: 10-ml graduated (Kontes K-570050-1025 or 
equivalent). 

4.7.2 Evaporator Flask: 500-ml (Kontes K-570001-0500 or 
equivalent). 

4.7.3 Snyder Column: Three-ball macro (Kontes K-503000-0121 or 
equivalent). 

4.8 Solvent extracted Boiling Chips, approximately 10/40 mesh (Silicon Carbide or equivalent) 

4.9 Heated Water Bath, with concentric ring cover, capable of 
temperature control(± 5°C). The bath should be used in a hood. 

4.10 Top-loading Analytical Balance, capable of accurately weighing 
0.01 grams. 

4.11 12 ml Vials and Caps 

4.12 Glass Funnel 

4.13 Nitrogen evaporation device equipped with a water bath that can be maintained at 35 -40°C. 
4.14 Spatula, Stainless steel or Teflon 

4.15 Syringe, 1-ml 

4.16 Large disposable glass pipets 
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5 . 0 REAGENTS 

5.1 Sodium Sulfate; 
4 hours, cooled 
Baker anhydrous 

Anhydrous and reagent grade, heated at 400'C for 
in a desiccator, and stored in a glass bottle. 
powder, catalog# 73898, or equivalent. 

5.2 Methylene chloride: acetone (1:1, V:V) 

5.3 Methylene chloride (B&J GC2 grade or equivalent) 

5.4 Hexane (pesticide quality or equivalent). 

5. 5 Activity III Neutral Alumina (Al20, - H20,) 

5.5.1 

6.0 PROCEDURE 

Prepared by adding 8% (vjw) deionized water to Super I 
Woelm neutral alumina in a 150 ml E-flask. Shake in a 
wrist shaker for at least two hours. 

6.1 Sample Handling and Storage 

6.1.1 Samples must be refrigerated at 4'C upon arrival. Holding 
time for soil samples is 14 days from the collection date. 
Samples must be brought to room temp before extraction 
begins. Spare containers (if provided) should be used for 
matrix spike andre-extractions (if needed). 

6.1.2 Sediment/soil samples: Decant and discard any water layer 
on a sediment sample. Mix sample thoroughly, especially 
composited samples. Discard any foreign objects such as 
sticks, leaves, and rocks. 

6.2 Determination of Percent Moisture 

In most cases sample results are desired based on a dry-weight 
basis. When such data is desired, a portion of sample for 
moisture determination should be weighed simultaneously with the 
portion used for the analytical determination. 

Immediately after weighing the sample for extraction, weigh 5-10 g 
of the sample into a tared crucible. Determine the percent 
moisture by drying overnight at 105'C. Allow to cool in a 
desicator before weighing. 

g of Sample - g of dry Sample x 100 - % moisture 
g of Sample 

•. 
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6.3 Determination of pH 

Transfer 50 g of sample to a 100-ml beaker. Add SO ml of water 
and stir for l hour. Determine the pH of sample with pH paper. 
Discard this portion of sample. A lesser· amount of sample may be 
used if SO g is not available. In this case, adjust the amount of 
water proportionally also. 

6.4 The following step should be performed to avoid loss of the more 
volatile extractables. Weigh approximately 30 g of sample into a 
200-ml beaker. Record the weight to be nearest 0.01 g. Non
porous or wet samples (gummy or clay type) lacking a free-flowing 
sandy texture must be mixed with 60 g of anhydrous sodium sulfate 
using a spatula. The sample should be free-flowing at this point. 
Add 1-ml of surrogate standards to all samples, spikes, and 
blanks. For the sample in each analytical batch selected for 
spiking, add 1.0 ml of the matrix spiking standard. Then 
immediately add 100-ml of 1:1 methylene-chloride: acetone. 

6. 5 Place the bottom surface of the tip of the //207 3/4" disrupter 
horn about 1/2" below the surface of the solvent, but above the 
sediment layer. 

6.6 Sonicate 
the mode 
at 8-10. 

for 3 minutes with the output control knob set at 10 and 
switch set on pulse and the percent-duty cycle knob set 

DO NOT use a microtip probe. 

6.7 Decant and filter extracts through Whatman No. 41 filter paper 
using filtration or centrifuge and decant extraction solvent. 

6.8 Repeat the extraction two more times with two additional 100-ml 
portions of solvent. Decant off the extraction solvent after each 
sonication. On the final sonication, pour the entire sample into 
the conical funnel and rinse with extraction solvent. 

6.9 Assemble a Kuderna-Danish (K-D) Concentrator by attaching a 10-ml 
concentrator tube to a SOO-ml evaporative flask. 

6.10 Dry the extract by passing it through a drying funnel filled with 
anhydrous Sodium Sulfate. Collect the dried extract in a K-D 
Concentrator. Wash the extractor flask and Sodium Sulfate Column 
with 100-12S ml of extraction solvent to complete the quantitative 
transfer. 

6.11 Add one or two clean boiling chips to the evaporative flask and 
attach a three-ball Snyder Column. Pre-wet the Snyder Column by 
adding about 1-ml methylene chloride to the top. Place the K-D 
apparatus on a hot water bath (80-8S°C) so that the concentrator 
tube is partially immersed in the hot water and the entire lower 
rounded surface of the flask is bathed with hot vapor. Adjust the 
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vertical position of the apparatus and the water temperature, as 
required, to complete the concentration in 10-15 minutes. At the 
proper rate of distillation the balls of the column will actively 
chatter but the chambers will not flood with condensed solvent. 
When the apparent volume of liquid reaches 10 ml, remove the K-D 
apparatus and add 15 ml of Hexane through the top of Snyder column 
and continue concentration until liquid volume reaches about 7 ml. 

6.12 Remove the Snyder Column and rinse the flask and its lower joints 
into the concentrator tube with 1-2 ml of Hexane. The extract may 
be further concentrated and adjusted to 1.0 ml with the solvent. 
Add 0.5 ml of acetone. Plug a large disposable glass pipet with 
small a piece of pyrex glass wool. Add about 1.5 inches of 
deactivated alumina to the column. Tap the column to settle the 
alumina. 

6.13 Transfer the extract to the micro alumina column and collect the 
eluent in a 12 ml vial. Rinse the alumina continuously with about 
10 ml of Hexane and collect all eluent until 10 ml of extract have 
been collected. Do not allow the alumina to go dry. 

7.0. QUALITY CONTROL 

7.1 Method Blank 

7.1.1 A method blank is purified solid matrix (NA,S04 ) 

samples, carried through the entire extraction. 
blank weight must be approximately equal to the 
weights being processed. 

for soil 
The method 

sample 

Method blank extraction must be performed per each batch of 
20 samples or less (counting MS/MSD as samples). 

7.2 Matrix Spike/Matrix Spike Duplicate 

7.2.1 Matrix Spike/Matrix Spike Duplicate frequency of extraction 

Matrix spike and matrix spike duplicate extraction must be 
performed per each batch of 20 samples or less. If the 
batch of samples are received periodically, then MS/MSD are 
extracted every 14 days. 

7.3 Matrix Spiking Solution is prepared in methanol and l.Oml is added 
to the designated samples. The mixture contains the following 
compounds at the given concentrations: 
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Analyte Cone. Analyte ~ 

g-BHC 0.2ppm (!'g/ml) 4,4' -DDT O.Sppm (!'g/ml) 
Heptachlor 0.2ppm (!'g/ml) Endrin O.Sppm (!'g/ml) 
Aldrin 0.2ppm (!'g/ml) Dieldrin 0. Sppm- (!'g/ml) 

Surrogate Spike 

Each sample, matrix spike, matrix spike duplicate and blank is 
spiked with surrogate compounds prior to extraction. The 
concentration in the following table exhibits the concentration in 
the spiking solution. 

Compounds 

Decachlorobiphenyl (PCBs only) 
Dibutylchlorendate (Pest/PCBs) 

Concentration Added 

l.Oml of 2.0ug/ml 
l.Oml of l.Oug/ml 

7.5 Lab Control Spikes (LCS) 

Blank spikes are extracted at the same frequency as matrix spikes 
using Na,SO, as the matrix. LCS spiking levels are the same as 
matrix spike concentrations. 

8.0 SAFETY 

8.1 Safety glasses, lab coat, and gloves should be worn at all times 
during extraction. 

8.2 Label reagents, spikes, surrogate solutions with solution type, 
concentration, date, chemist's initials and shelf life. 

9.0 REFERENCES 

9.1 Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods, SW-846, 3rd Edition. 
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1.1 Method 8080A is used to determine the concentration of various 
organochlorine pesticides and polychlorinated biphenyls (PCBs). 
Table 1 indicates compounds that may be determined by this method. 

TABLE 1 

NAME 

4,4' -DDD 
4,4'-DDE 
4,4' -DDT 
Aldrin 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
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Additional compounds may be determined by this method. These 
compounds are suggested by Method 8081 and/or listed under 
Appendix IX compound list. Table 2 indicates compounds that can 
be analyzed by this method. 

Compound Name 

Chlorobenzilate 
DBCP 
Diallate 
Isodrin 
Kepone 
Alachlor 
Chorothalonil 
DCPA 
Mirex 
Propachlor 
Trans-Nonachlor 
Trifluralin 

2.0 SUMMARY OF METHOD 

Table 2 

CAS Re~istry No. 

510-15-6 
96-12-8 
2303-16-4 
465-73-6 
143-50-0 
15972-60-8 
1897-45-6 
1861-32-1 
2385-85-5 
1918-16-17 
39765-80-5 
1582-09-8 

2.1 Method 8080A provides gas chromatographic conditions for the 
detection of ppb levels of certain organochlorine pesticides and 
PCBs. Prior to the use of this method, appropriate sample 
extraction techniques must be used. 

3.0 INTERFERENCES 

3.1 Interferences by pthalate esters can pose a major problem in 
pesticide determinations when using the electron capture detector. 
These compounds generally appear in the chromatogram as large
eluting peaks, especially in the 15% and 50% fraction from 
cleanups. Interferences from pthalates can best be minimized by 
avoiding contact with any plastic materials. 

4.0 APPARATUS AND MATERIALS 

4.1 Gas Chromatograph 

Hewlette Packard GC Systems 5890 equipped with autosarnpler is 
used. Nelson or HP EnviroQuant software systems for data 
recording and processing is interfaced with the GC system. 
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4.2 Columns 
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4.2.1 Dual column connected with a "Y" connector to a single 
injection port is used. In this mode, material injected is 
split between the columns and detected by 2 separate ECD 
detectors. 

4.2.2 Column 1: 30 meter, 0.53 I.D., 0.5 micron film thickness, 
Restek RTX-1701, fused silica column is used. 

4.2.3 Column 2: 30 meter, 0.53 I.D., 0.5 micron film thickness, 
Restek RTX-5, fused silica column is used. 

4.2.4 5 meter guard column (inert) is used at the "Y" connector. 

4.3 GC Condition 

4.3.1 The following GC parameters are implemented: 

• 
• 
• 

• 
• 
• 
• 
• 
• 

Injection port temperature 265"C 
Detectors temperature 300~ 
A tri-rarnp temperature program is used 

lst Ramp: 
Initial temperature 150"C 
Initial time 0.5 min 
Rate B"C/min 
Final temperature lBO"C 
Final time 10 min 

2nd Ramp: 
Initial temperature lBO"C 
Rate B"C/min 
Final temperature 210"C 
Final time 10 min 

3rd Ramp: 
Initial temperature 210"C 
Rate 15"/min 
Final temperature 270"C 
Final time 8 min 

Equilibrium time 0.75 min 
Septum purge on 
Attenuation 0 
Signal rages 0 
Splitless purge 50mljmin 
Makeup gas 80ml/min 

•. 
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4.4 Gases 
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4.4.1 Helium ultrapure grade issued is used as a gas carrier at 
about 5 ml per min at 50" measured at the column end. 

4.4.2 Make up gas is Argon/Methane (5% methane) and the flow rate 
is about 80 ± 5 ml per min for each detector. 

5.0 CALIBRATION 

5.1 Calibration standards at five concentration level, are prepared 
through dilution of the stock standards with hexane (refer to 
standard logbook). Five ~1 of each level is injected. 
Concentrations of the compounds are listed on Table 3. 
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4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
alpha-BHC 
beta-BHC 
Chlordane 
Decachlorobiphenyl (PCB Surr) 
delta-BHC 
Dibutylchlorendate (Surrogate) 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
gamma-BHC (Lindane) 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
AR1016 
AR1221 
AR1232 
AR1242 
AR1248 
AR1254 
AR1260 

TABLE 3 

Level 1 Level 2 
(ug/L) (ug/L) 

5 25 
5 25 
5 25 
5 25 
5 25 
5 25 

100 250 
25 62.5 
5 25 
5 25 
5 25 
5 25 
5 25 
5 25 
5 25 
5 25 
5 25 
5 25 
5 25 
5 25 
5 25 

100 250 
100 250 
100 250 
100 250 
100 250 
100 250 
100 250 
200 500 

Level 3 
(ug/L) 

50 
50 
50 
50 
50 
50 

500 
125 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

500 
500 
500 
500 
500 
500 
500 

1000 

Level 4 
(ug/L) 

75 
75 
75 
75 
75 
75 

1000 
187.5 

75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 

1000 
750 
750 
750 
750 
750 
750 

1500 
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Level 5 
(ug/L) 
100 
100 
100 
100 
100 
100 

2000 
250 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

2000 
1000 
1000 
1000 
1000 
1000 
1000 
2000 
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5.2 Surrogate standard Decachlorobiphenyl is used in PCB's analyses. 
It is calculated at levels indicated in Table. 

6.0 GC ANALYSIS 

6.1 Retention time windows 

6.1.1 Make 3 injections of all single component standard mixtures 
and multipeaks throughout the course of a 72-hour period. 
Calculate standard deviation of the three absolute retention 
times for each single component standard. For multiresponse 
products, choose one major peak from the cluster and 
calculate the standard deviation of the three retention 
times for that peak. 

6.1.1.1 Plus or minus three times the standard deviation 
of the absolute retention times for each 
standard will be used to define retention time 
window. For multipeak products, primarily 
combination of chromatography pattern and 
retention times are used. 

6.1.1.2 

6.1.1.3 

In those cases where the standard deviation for 
a particular standard is zero, substitute the 
standard deviation of a close eluting, similar 
compound to develop a valid retention time 
window. 

When a new GC column is installed retention time 
window must be established. 

6.2 Degradation of DDT and Endrin 

6.2.1 Check for degradation problems by injecting a mid-level 
standard containing only 4,4'-DDT and endrin. Look for. the 
degradation products of 4,4'-DDT (4,4'-DDE and 4,4'-DDD) and 
endrin (endrin ketone and endrin aldehyde). Degradation 
must be less than 20% before any sample analyzed. 

% Breakdown = Total DDT degradation peak area (DDE + DDD) x 100 
for 4,4'-DDT Total DDT peak area (DDT + DDE + DDD) 

%Breakdown = Total Endrin degradation peak area (endrin aldehyde+endrin ketone) x 100 
for Endrin Total Endrin peak area (endrin+endrin ketone+endrin aldehyde) 
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6.3 Calibration 

6.3.1 Five level calibration is initially analyzed. Percent RSD 
(relative standard deviation) must be below 20% for 5 
points. Same procedure must be applied for multiple peak 
compounds such as Toxaphene and PCBs. 

6.3.2 Continuing calibration is analyzed at· the beginning of each 
shift. Percent difference should be kept less than 15% for 
all compounds or another curve should be generated. A 
continuing (mid-level) calibration standard must also be 
injected at intervals not less than every 10 samples and at 
the end of the analysis sequence. 

6.4 Sample Analysis 

6.4.1 When all degradation and calibration requirements are met 
sample analysis may begin. After each batch of 10 runs 
degradation and linearity should be checked before any more 
samples analyzed. 

6.4.2 Dilution must be made if the response exceed the linear 
range of the compounds. 

6.4.3 Peak identification is based on detection on both columns. 
A daily retention time window is established for each 
analyte from section 5.1 as the midpoint of the window for 
that day. The daily retention time window equals the 
midpoint ± 3 times the standard deviation determined in 
section 5.1. 

6.4.4 GCMS Confirmation is implemented if the concentration 
permits. 

6.5 PCBs 

Initially 5 levels of standards for each Aroclor are analyzed and 
calibration curves are established. When PCBs analysis is 
required, a continuing calibration is analyzed for Ar-1660. If 
PCBs are detected in the sample, patterns are compared with 
initial standards and corresponding PCBs are analyzed for 
fingerprint match and retention time comparison. Calculation is 
based on average area or peak height quantification of 5 
representative peaks. When interferences are present, those peaks 
with less interferences may be chosen for quantification. Also 
fewer peaks (minimum of 3) may be used for quantification if there 
are considerable interferences. 
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6.6 Toxaphene and Chlordane 

Approach similar to 6.5 

6.7 Calculation 

6.7.1 All quantifications are based on external standard 
calculations. 

6.7.1.1 Calculation for calibration factor 

Calibration factor - Total Area of Peak* 

6.7.1.2 

Mass injected (nanograms) 

* for multipeak analytes use total area of all 
peaks used for quantitation 

Percent Difference 

Percent difference - !k ... : ... ..R2 X 100 
R, 

6.7.1.3 

R, Calibration factor from first analysis 
R, Calibration factor from succeeding analyses 

The concentration of each analyte in the sample may be 
determined by calculating the amount of standard 
injected from the peak response, using the calibration 
curve or factor determined from 6.7.1.1. 

Concentration (~g/L) - [(A,)(A)(Vt)(D)]/[(As)(Vi)(Vs)] 

Aqueous Solid Cone. (~g/kg) - [(A,.) (D) (A) (V1) ]/[ (As)(Ws)(Vi)] 

where: 

A 
As 
Vi -
D 
Vt = 
Vs 
Ws 

Response for the analyte in the sample, (area or 
peak height 
Amount of standard injected in ng 
Response for the external standard 
Volume of extract injected 
Dilution factor, if any 
Volume of total extract 
Volume of sample extracted 
Weight of sample extracted 

For non-aqueous samples, the unit is ng/g and dry 
weight of sample is used for Ws. 
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7.1 Required Instrument AC 
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7.1.1 It is required that the X RSD vary by <20% when 5 point 
calibration factors are compared. 

7.1.2 It is required that difference of daily response of a given 
analyte vary± 15% when compared to initial responses. 

7.1.3 All succeeding standards in an analysis sequence must fall 
within daily retention time window established by the first 
standard of the sequence. 

7.2 Matrix Spikes 

7.2.1 For each analytical batch of up to 20 samples MS and MSD 
must be analyzed. If less than twenty samples are analyzed 
per month, MS/MSD must be analyzed on per month basis. 
Percent recoveries and Relative Percent Difference (RPD) 
should be calculated as follows: 

Matrix Spike % - SSR-SR X 100 
Recovery SA 

where: 

SSR - Spike Sample Results 
SR Sample Results 
SA Spike Added from Spiking Mix 

RPD Dl - D2 X 100 
(Dl + D2)/2 

Dl - First Sample Value 
D2 - Second Sample Value 

7.3 Lab Control Sample (LCS) 

7.3.1 A control check sample is extracted and analyzed at 
frequency similar to MS/MSD with each extracted batch. 
Calculated concentrations are compared with the amount added 
and results are used in house monitoring of extraction and 
analytical process. 

--
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7.4.1 Blank is extracted and analyzed with each analytical batch. 
Blanks must be contaminant free. Concentration of any 
confirmed peak should be less than CRQL. Gross 
contaminations must be investigated if they interfere with 
analyte peaks. 

7.5 Percent recovery for the surrogate is periodically (minimum of 
once a year) determined using 20 consecutive blanks. Control 
limits for each surrogate compound is measured using the following 
formula: 

Upper Control Limit (UCL) 
Lower Control Limit (LCL) 

p + 3s 
p 3s 

where p is the mean recovery and s is the standard deviation. 

8.0 SAFETY 

8.1 Safety glasses for eye protection, laboratory coasts for body 
protection, latex gloves for hand protection. 

8.2 Due to the toxicity or carcinogenicity of each reagent, each 
chemical compound should be treated as a potential health hazard. 

8.3 Material Safety Data Sheets (MSDS) can be found on the procurement 
bookshelves in the rear secretarial area. 

8.4 Preparation of the standard should be handled under a hood. 

9.0 REFERENCES 

9.1 Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods, SW-846, 3rd Edition 
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SOP No: 13.36 

Title: Organophosphorus Pesticides by Method 8141A 

1.0 APPLICATION AND SCOPE 

1.1 This method applicable to the determination of certain 
organophosphorus (OP) pesticides. Specifically, it may be used to 
detect the following substances: 

1.2 Tetraethylpyrophosphate 
Thionazin (Zinophos) 
Phorate 
Disulfoton 
Dimethoate 
Methyl Parathion 
Parathion 
Carbophenothion 
Famphur 
Sulfotepp 

Additional organophosphorus compounds may be determined by this 
method. Extended list of Organophosphorus compounds tabulated by 
Method 8141A plus the OP compounds listed as Appendix IX are 
applicable to this method. 

2.0 SUMMARY OF METHOD 

2.1 This method provides gas chromatographic conditions for the 
detection of ppb levels of certain organophosphoric pesticides. 
Prior to the use of this method, appropriate sample extraction 
techniques must be used. Both neat and dilute organic liquids may 
be analyzed by direct injection. A 2-~L of the extract is 
injected into a gas chromatograph using a flush solvent technique. 
The compounds are then detected.with a flame photometric detection 
(FPD). 

2.2 The sensitivity of this method usually depends on the level of 
interferences rather than on instrumental limitations. 

2.3 This method is based on Method 8141A Organophosphorus Pesticides, 
which is found in USEPA SW-846, September 1994 Edition. 
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3.1 Solvents, reagents, glassware, and other sample processing 
hardware may yield discrete artifacts and/or elevated baselines 
causing misinterpretation of gas chromatograms. All these. 
materials must, therefore, be demonstrated to be free from 
interferences under the conditions of the analysis by running 
method blanks. Specific selection of reagents and purification of 
solvents by distillation in all-glass systems may be required. 

3.2 Interferences coextracted from the samples will vary considerably 
from waste to waste. 

3.3 Glassware must be scrupulously clean. Clean all glassware as soon 
as possible after use by rinsing with the last solvent used. This 
should be followed by detergent washing in hot water. Rinse with 
tap water, distilled water, acetone, and finally pesticide-quality 
hexane. Heavily contaminated glassware may require treatment in a 
muffle furnace at 4oo•c for 15 to 30 minutes. 

3.4 Use of a flame photometric detector in the phosphorus mode will 
minimize interferences from materials that do not contain 
phosphorus. 

3.5 Contamination by carryover can occur whenever high-level and low
level samples are sequentially analyzed. To reduce carryover, the 
sample syringe must be rinsed out between samples with reagent 
water or solvent. Whenever an unusually concentrated sample is 
encountered, it should be followed by analysis of a solvent blank 
to check for cross contamination. 

4.0 SAFETY 

4.1 The toxicity or carcinogen1c1ty of each reagent used in this 
method has not been precisely defined; however, with chemical 
compound should be treated as a potential health hazard. From 
this viewpoint, exposure to these chemicals must be reduced to the 
lowest possible level by whatever means available. 

4.2 All the analytes covered by this method have been tentatively 
classified as known or suspected, human or mammalian poisons. 

5.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

5.1 Sample extracts are preserved by keeping them cooled to 4•c. 

5.2 The holding time for extraction of the sample is within 7 days of 
sampling. 

5.3 Samples must be analyzed within 40 days of extraction. 
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6.0 APPARATUS AND MATERIALS 

6.1 Gas Chromatograph 

6.1.1 Gas Chromatograph 

Analytical system complete with gas chromatograph suitable 
for on-column injections and all required accessories, 
including detectors, column supplies, recorder, gases and 
syringes. A data system for measuring peak heights or 
areas. 

6.1.2 Columns 

6.1.2.1 Column 1 

RTx-5, 30m x 0.53 mm ID, 0.5um film thickness 
bonded silicone coated fused silica capillary 
column or equivalent. 

6.1.3 Detectors - flamephotometric (FPD) 

6.2 Microsyringe - 10 ~L 

6.3 Syringe - 5 mL 

6.4 Vials 
cap. 

Glass, 2-, 10- and 20mL capacity with Teflon-lined screw 

7.0 REAGENTS AND STANDARD PREPARATION 

7.1 Solvents- hexane, acetone (pesticide quality or equivalent). 

7.2 Stock Standard Solutions 

7.2.1 Stock standard solutions are made at volumes and 
concentrations useful for making working calibration 
standards, usually at 10,000 or 5,000 ppm depending on what 
stock is being prepared. When compound purity is assayed to 
be 96% or greater, the weight can be used without correction 
to calculate the concentration of the stock standard. 
Commercially prepared stock standards can be used at any 
concentration if they are certified by the manufacturer or 
by an independent source. 

7.2.2 Transfer the stock standard solutions into Teflon-sealed 
screw-up bottles. Store at 4'C and protect from light. 
Stock standards should be checked frequently for signs of 
degradation or evaporation, especially just prior to 
preparing calibration standards from them. 

•. 
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7.2.3 Stock standard solutions must be replaced after six months 
or sooner if comparison with check standards indicates a 
problem. 

7.3 Calibration Standards 

Calibration standards at a m1n1mum of five concentration levels 
(Table 2) for each parameter of interest are prepared through 
dilution of the stock standards with hexane. One of the 
concentration levels should be at a concentration near, but above, 
the method detection limit. The remaining concentration levels 
should correspond to the expected range of concentrations found in 
real samples or should define the working range of the GC. 
Calibration solutions must be replaced after six months, or 
sooner, if comparison with check standards indicates a problem. 
See Table 1 for actual calibration levels. 

7.4 Surrogate Standards 

The extraction and analytical system performance is monitored by 
spiking pesticide surrogate into each standard, sample and reagent 
water blank. Ethyl p-nitrophenylbenzenthiophosphonate (EPN) is 
the primary surrogate standard and should be used whenever 
possible. See Table 1 for surrogate concentration levels. See 
section 12 for surrogate acceptance limits and corrective action. 
A surrogate standard is also prepared containing 
Tetrapropylphosphate (TPP). The levels can be found on Table 1. 

8.0 CALIBRATION 

8.1 The working calibration range of this method can be found for each 
compound by looking at Table 1. The calibration range is that 
range which ~s inclusive of the 5 standards run for each compound. 

8.2 External standard calibration procedure 

8.2.1 For each analyte of interest, prepare calibration standards 
at a minimum of five concentration levels by adding volumes 
of one or more stock standards to ·a volumetric flask and 
diluting to volume with an appropriate solvent. One of the 
external standards should be at a concentration near, but 
above, the method detection limit. The other concentrations 
should correspond to the expected range of concent.rations 
found in real samples or should define the working range of 
the detector. 

8.2.2 Inject each calibration standard using the technique that 
will be used to introduce the actual samples into the gas 
chromatograph (e.g., 2 ~L injections). Tabulate peak height 
responses against the concentration injected. The results 
can be used to prepare a calibration curve for each analyte. 
Alternatively, for samples that are introduced into the gas 
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chromatograph using a syringe, the ratio of the response to 
the amount injected, defined as the calibration factor (CF), 
can be calculated for each analyte at each standard 
concentration. If the percent relative standard deviation 
(XRSD) of the calibration factor is less than 20% over the 
working range, linearity through the origin can be assumed, 
and the average calibration factor can be used in place of 
the calibration curve. 

Calibration factor Total Height of Peak 
cone. of std (in ~g/ml) 

8.2.3 The working calibration curve or calibration factor must be 
verified on each working day by the injection of one or more 
calibration standards. The frequency of verification is 
dependent of the detector. A mid-level continuing 
calibration standard must be analyzed every working day (at 
a minimum) and every 10 samples. If the response for any 
analyte varies from the predicted response by more than 
±15%, a new calibration curve must be prepared for that 
analyte. 

Percent Difference - J.B,~, I x 100 

R, 

Where: 

R,- Calibration Factor from first analysis. 
R,- Calibration Factor from succeeding analyses. 

8.3 Retention Time Windows 

8.3.1 Before establishing windows, make sure the GC system is 
within optimum operating conditions. Make three injections 
of all single component standard mixtures throughout the 
course of a 72 hour period. Serial injections over less 
than a 72 hour period result in retention time windows that 
are too tight. 

8.3.2 Calculate the standard deviation of the three absolute 
retention times for each single component standard. The 
peak chosen should be fairly immune to losses due to 
degradation and weathering in samples. 
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8.3.3 Plus or minus three times the standard deviation of the 
absolute retention times for each standard will be used to 
define the retention time window; however, the experience of 
the analyst should weigh heavily in the interpretation of 
chromatograms. 

8.3.4 In those cases where the standard deviation for particular 
standard is zero, the analyst must substitute the standard 
deviation of a close eluting, similar compound to develop a 
valid retention time window. 

8.3.5 The retention time windows will be updated at least weekly. 

8.3.6 The analyst must calculate retention time windows for each 
standard on each GC column and whenever a new GC column is 
installed. The data must be retained by the analyst in each 
batch carcass. 

9.0 QUALITY CONTROL 

9.1 Method detection limits are calculated according to 40CFR Part 
136, Appendix B of the Federal Register. 

9.2 Before processing any samples, the analyst should demonstrate 
through the analysis of a reagent water blank, that interferences 
from the analytical system, glassware and reagents are under 
control. Each time a set of samples is extracted or there is a 
change in reagents, a reagent water blank should be processed as a 
safeguard against chronic laboratory contamination. The blank 
samples should be carried through all stages of the sample 
preparation and measurement steps. 

9.3 For each analytical batch (up to 20 samples), a reagent blank, 
matrix spike and matrix spike duplicate must be analyzed (the 
frequency of the spikes may be different for different monitoring 
programs). The blank and spiked samples must be carried through 
all stages of the sample preparation and measurement steps. 

Required Instrument OC: 

9.3.1 Section 8.2 requires that a %RSD vary by <20% when comparing 
calibration factors to determine if a five point calibration 
curve is linear. 

9.3.2 Section 8.2 sets a limit of ±15% difference when comparing 
the initial response of a give analyte versus any succeeding 
standards analyzed during an analysis sequence. 
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9.4 The laboratory must, on an ongoing basis, perform at least one 
MS/MSD per analytical batch (maximum of 20 samples per batch) to 
assess accuracy. If ten or less samples are analyzed within a 
given month, at least one spiked sample per month is required. 

9.5 As part of the QC program for the laboratory, method accuracy for 
each matrix studied must be assessed and records must be 
maintained. After the analysis of five spiked samples (of the 
sample matrix type), calculate the average percent recovery (p) 
and the standard deviation of the percent recovery (sp). 

9.6 To determine acceptable accuracy and precision limits for 
surrogate standards, the following procedure should be performed: 

9.6.1 For each sample analyzed, calculate the percent recovery of 
each surrogate in the sample. 

9.6.2 Once a m1n1mum of 20 blanks of the same matrix have been 
analyzed, calculate the average percent recovery (p) and 
standard deviation of the percent recovery (s) for each of 
the surrogates. 

9.6.3 For a given matrix, calculate the upper and lower control 
limit for method performance for each surrogate standard. 
This should be done as follows: 

Upper Control Limit (UCL) p + 3s 
Lower Control Limit (LCL) - p 3s 

9.6.4 If recovery is not within limits, the following is required: 

• Check to be sure there are no errors in calculations, 
surrogate solutions and internal standards. Also, 
check instrument performance. 

• Recalculate the data and/or reanalyze the extract if 
any of the above checks reveal a problem. 

9.6.5 At a minimum, surrogate recovery limits are reviewed on a 
matrix-by-matrix basis, annually. 

9.7 Summary of QC 

Surrogates 
Calibration check standard 

Method blank 

Matrix spike 

Every sample and standard 
Every working day 
After every lOth injection 
One per batch, per matrix, per 
concentration level 
One per batch, per matrix, per 
concentration level 
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Matrix spike duplicate One per batch, per matrix, per 
concentration level 

QC blank spike sample 
(Laboratory Control Sample) 

One per batch, per matrix, per 
concentration level 

10.0 INSTRUMENTAL PROCEDURES 

10.1 Gas Chromatography Conditions 

10.1.1 Column - A 30um, 0.53 ID, 0.5um RTX5 column used. GC 
parameters are as follows: 

• 
• 
• 
• 
• 

Splitless mode 
Purge flow 2ml/min 
Splitless flow 50ml/min 
Carrier gas He at about lOml/min 
Oven heating parameters 

Inj part 200' 
Initial temp 45' 
Initial time 2 min 
Ramp Rate 25'/min 
Final temp 250' 
Final time 2 min 

• Detector Parameters 

Detector in phosphorous mode 
Temp 250' 
Nitrogen flow Bml/min 
Air flow lOOml/min 
Hydrogen flow 80mljmin 

10.2 Suggested chromatography system maintenance: 
Corrective action may require one or more of the following 
remedial actions. 

10.2.1 Capillary columns: Clean and deactivate the glass 
injection port insert or replace with a cleaned 
deactivated insert. Carefully cut off the first few 
inches (up to one foot) of the injection port side of the 
column. Remove the column and solvent backflush according 
to the manufacturer's instructions. If problems persist, 
replace the column. 

10.3 A compound is qualitatively identified as being present if the 
peak is detected within the established retention time window for 
that specific compound. To confirm that an analyte is present, 
the extract must be run on a secondary column. Again, the peak 
must be detected within the established retention time window. 
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10.4 If both columns confirm the presence of an analyte, the analyte is 
quantitated using the peak area of the primary column. The 
concentration of the analyte is then computed using the 
calculation from Section 11.1. 

10.5 The target analyte concentration must be within the calibration 
range for quantitation. If the sample requires dilution, the 
dilution must also be acquired on a secondary column for 
confirmation. 

11.0 CALCULATIONS 

11.1 External Standard Calibration 

AqUeous Samples: 

Concentration (l'g/L) - [(A,,) (V,) (D)]/[ (CF) (V;) (V,)] 

Where: 

CF 

D 

v, 

v, 

Response for the analyte in the sample, units are peak 
heights counts. 
Calibration Factor (see Section 8.2.2) 

Volume of extract injected, I'L. 

Dilution factor - if dilution was made on the sample 
prior to analysis. If no dilution was made, D- 1, 
dimensionless. 

Volume of total extract, I'L. 

Volume of sample extracted, mL. 

Nonaqueous Samples: 

Concentration (!'g/kg) - [(A, (D) (V1) ]/[ (CF) (W,) (V,)] 

Where: 

CF 

D 

v, 

Response for one analyte in the sample, units are peak 
heights counts. 

Calibration Factor (see Section 8.2.2.) 

Volume of extract injected, 1'1. 

Dilution Factor - if dilution was made on the sample 
prior to analysis. If no dilution was made D-1, 
dimensionless. 

Volume of total extract, 1'1. 

•. 
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w, Weight of sample extracted, either dry weight or wet 
weight may be used, depending upon the specific 
application. All concentrations are to be reported on 
a dry weight basis otherwise specified. 

11.2 Percent Recovery (%R) 

XR - (Observed - Sample) Concentration x 100 
Expected Concentration 

11.3 Relative Percent Difference (RPD) 

RPD - (Measurement 1 - Measurement 2) x 100 
Average of Measurement 1 and 2 

12.0 ACCEPTANCE OF DATA 

12.1 If the method blank contains any analytes of interest above the 
method detection limit as determined by GC analysis, the batch is 
rejected and the samples are re-extracted. 

12.2 The advisory limits for the surrogate recovery are: 

TPP 25-125 (Aqueous) 20-150 (Non-aqueous) 

12.2.1 If the percent recovery is outside of the control limits, 
the sample must be reanalyzed. If the surrogate 
recoveries for method blank are outside the advisory limit 
reanalysis and/or re-extraction of the blank and 
associated samples is required. 

13.0 REPORTING OF RESULTS 

13.1 Aqueous results are routinely reported as ~g/L and nonaqueous 
results as ~g/kg. 

13.2 If the analyte is detected above the minimum reporting limits, the 
value will be reported. 

13.3 If there is no evidence of the presence of the analyte, the 
analyte is reported as ND. 

13.4 If the analyte is detected below the practical quantitation limit, 
the analyte is reported as BQL. 

14.0 SUPPLEMENTAL DOCUMENTS 

14.1 GP Sops for sample preparations. 
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Calibration Levels for Individual 

Compound 

Tetraethylpyrophosphate 
Thionazin (Zinophos) 
Disulfoton 
Dimethoate 
Methyl Parathion 
Parathion 
Famphur 
TPP 
Sulfotep 

Calibration Levels for Individual 

Compound 

Phorate 
Carbophenothion 

Table 1 

Standards 

LEVELS 

Mix A: 

1 II 

0.25 0.50 
0.10 0.20 
0.05 0.10 
0.25 0.50 
0.10 0.20 
0.10 0.20 
1.00 2.00 
0. 20 0.50 
0. 20 0.50 

Mix B: 

1 II 

0. 25 0.50 
1.00 2.00 

SOP No.: 13.36 
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ill IV .ll 

1.00 2.00 4.00 
0.40 0.80 1. 60 
0.20 0.40 0.80 
1.00 2.00 4.00 
0.40 0.80 1.60 
0.40 0.80 1. 60 
4.00 8.00 16.00 
1.00 2.00 4.00 
1. 00 2.00 4.00 

III IV .ll 

1.50 2.00 4.00 
4.00 8.00 16.00 

Calibration standards units are ~g/ml. Application of the sample extraction 
concentration step (1000 ml to 10 ml) decreases the equivalent concentration 
by a fraction of lOOx. 
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~-- Q~ P=TER I ---· ~R:Q=Y___ . [ CRITERIA I ACTION I 
Retention Time Window (RT) 

Initial 5 PT Calibration 
Average Response 
CF: %RSD 

Linear Regression: 
Corr. Coefficient 

[lyr intercept value) 

Continuing Calibration: 
(Mid Level Standard) 

%D 

Method Blank 

Every Calibration standard; 
sample surrogate 

Prior to Sample analysis 

Every working day: 
every 10 samples. 

1 per every batch per 
matrix per concentration 

+3 standard deviation 
of absolute RT 

<20% 

>0.995 
<Reporting Limit 

<15% 

All analytes detected 
below the reporting 
limit. 

Verify calibration standard 
Check instrument performance 
Evaluate matrix interference 
Re-establish RT windows 

Verify calibration standard 
Check regression criteria 

Verify calibration standards 
Calibrate check standard for 
possible contamination 
Recalibrate instrument for 
that analyte 

Verify calibration standard 
Check instrument performance 
Recalibrate instrument for 
that analyte 
Reanalyze any samples acquire<\ 
after failed continuing 
calibration standard 

Check Instrument performance 
Recalibrate/re-analyze 
Contact QA if reoccurs 



QC PARAMETER 

Method Blank 

QC Blank Spike 
(QC Check Sample) 

Matrix Spike I Matrix 
Spike Duplicate 

Surrogates 

FREQUENCY 

1 per batch per 
matrix per concentration 

1 per batch per matrix per 
Concentration level 

1 per batch (maximum of 20 
samples) per matrix per 
concentration level 

All standards, blanks, 
samples 

ACCEPTANCE 
CRITERIA 

All analytes detected 
below the reporting 
limit 

See Table 3 

See Table 3 

TPP: 
Aqueous: 25-125% 

Nonaqueous: 20-150% 
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CORRECTIVE 
ACTION 

Check instrument performance 
Recalibrate/re-analyze 
Contact QA if reoccurs 

Verify standards and 
calculation 
Check instrument performance 
Recalculate/reanalyze sample 

Verify standards and 
calibration 
Check instrument performance 
Evaluate for possible matrix 
interference 

Verify calculation and 
instrument performance 

Confirm on a secondary column 
Reanalyze sample. 

If surrogate out of control ir 
Blank, Confirm on a secondary 

-column 
Re-extract/re-analyze batch. 
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ORGANOPHOSPHORUS COMPOUNDS BY GAS CHROMATOGRAPHY: 
CAPILLARY COLUMN TECHNIQUE 

( Start 

~ 
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extraction method•. . 

.~ ~ ,1. 
7.2 Select GC ( Stop ) 
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SOP No: 13.35 

Title: Analysis of Herbicides by Method 8150B 

1.0 SCOPE AND APPLICATION 

1.1 This method is applicable to the determination of certain 
chlorophenoxy acid herbicides by GC/ECD. 

1.2 The following compounds can be determined using this method: 

2,4-D 
2,4-DB 
Palapon 
Dicamba 

2.0 SUMMARY OF METHOD 

2,4,5-T 
Dichlorprop 
Dinoseb 
MCPA 

2,4,5-TP 
MCPP 

2.1 Method 8150 provides extraction, esterification, and .gas 
chromatographic conditions for the analysis of chlorinated phenoxy 
acid herbicides. The esters are hydrolyzed with potassium 
hydroxide, and extraneous organic material is removed by a solvent 
wash. After acidification, the acids are extracted with solvent 
and converted to their methyl esters using diazomethane as the 
derivatizing agent. After excess reagent is removed, the esters 
are determined by gas chromatography employing an electron capture 
detector. The results are reported as the acid equivalents. 

3.0 INTERFERENCES 

3.1 Organic acids, especially chlorinated acids, cause the most direct 
interference with the determination. Phenols, including 
chlorophenols, may also interfere with this procedure. 

3.2 The herbicides, being strong organic acids, react readily with 
alkaline substances and may be lost during analysis. 

3.3 Solvents, reagents, glassware and other sample processing hardware 
may yield discrete artifacts andjor elevated baselines causing 
misinterpretation of gas chromatograms. All these materials must, 
therefore, be demonstrated to be free from interferences under the 
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conditions of the analysis by running method blanks. Specific 
selection of reagents and purification of solvents by distillation 
in all-glass systems may be required. 

3.4 Interferences coextracted from the samples will vary considerably 
from waste to waste. While general cleanup techniques are 
provided as part of this method, unique samples may require 
additional cleanup approaches to achieve desired sensitivities. 

3.5 Glassware must be scrupulously clean. Clean all glassware as soon 
as possible after use by rinsing with the last solvent used. This 
should be followed by detergent washing in hot water. Rinse with 
tap water, distilled water, acetone, and finally pesticide-quality 
hexane. Heavily contaminated glassware may require treatment in a 
muffle furnace at 400'C for 15 to 30 minutes. 

4.0 SAFETY 

4.1 The toxicity or carcinogenicity of each reagent used in this 
method has not been precisely defined; however, each chemical 
compound should be treated as a potential health hazard. From 
this viewpoint, exposure to these chemicals must be reduced to the 
lowest possible level by whatever means available. The laboratory 
is responsible for maintaining a current awareness file of OSHA 
regulations regarding the safe handling of the chemicals specified 
in this method. A reference file of material data handling sheets 
should also be made available to all personnel involved in the 
chemical analysis. 

5.0 SAMPLE CONTAINERS, COLLECTION AND PRESERVATION 

5.1 Samples are preserved by keeping them cooled to 4'C. 

5.2 The holding time for extraction of the sample is within 7 days of 
sampling. Sample extracts must be analyzed within 40 days of 
extraction. 

6.0 APPARATUS AND MATERIALS 

6.1 Gas Chromatograph 

6.1.1 Gas Chromatograph 

Analytical system complete with gas chromatograph suitable 
for splitless mode capillary column injections and all 
required accessories, including detector, column supplies, 
recorder, gases and syringes. A data system for measuring 
peak heights. The gas chromatograph is a Hewlett Packard 
5890A. 
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6.1.2 Columns - Dual column connected with a "Y" connector to a 
guard column is used. In this mode, material injected is 
split between the columns and detected by 2 separate.ECD 
detectors. 

6.2 Vials: Amber glass, 10- to 15-mL capacity with Teflon-lined screw 
cap. 

6.3 Microsyringe: 10-uL. 

6.4 Syringe: 5-mL 

7.0 REAGENTS AND STANDARD PREPARATION 

7.1 Solvents: Acetone, methanol, ether, methylene chloride, hexane 
(pesticide quality or equivalent). 

7.2 Stock standard solutions: Stock standard solutions can be 
prepared from pure standard materials or purchased as certified 
solutions. 

7.2.1 Prepare stock standard solutions by accurately weighing 
about O.OlOOg of pure methylesters. Dissolve the material 
in hexane (pesticide quality) solvent and dilute to volume 
in a 10-mL volumetric flask. Larger volumes can be used at 
the convenience of the analyst. If compound purity is 
certified at 96% or greater, the weight can be used without 
correction to calculate the concentration of the stock 
standard. Commercially prepared stock standards can be used 
at any concentration if they are certified by the 
manufacturer or by an independent source. 

7.2.2 Transfer the stock standard solutions into Teflon-sealed 
screw-cap bottles. Store at 4"C and protect from light. 
Stock standard solutions should be checked frequently for 
signs of degradation or evaporation, especially just prior 
to preparing calibration standards from them. 

7.2.3 Stock standard solutions must be replaced after 1 year, or 
sooner if comparison with check standards indicates a 
problem. 

7.3 Calibration Standards 

7.3.1 Calibration standards at a minimum of five concentration 
levels (listed below) for each parameter of interest are 
prepared through dilution of the stock standards with 
hexane. One of the concentration levels should be at a 
concentration near, but above, the method detection limit. 
The remaining concentration levels correspond to the 
expected range of concentrations found in the real samples 
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7.4 

or define the working range of the GC. 
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Calibration 
solutions must be replaced after six months, or sooner, if 
comparison with check standards indicates a problem. 

Concentrations in l'g/L 

Compound I II III IV v 

2,4-DCAA (Sur) 25 50 100 150. 200 
Dalapon 250 500 1000 1500 2000 
Dicamba 50 500 1000 1500 2000 
Dichloroprob 25 50 100 150 200 
2,4-D 25 50 100 150 200 
2,4,5-TP (Silvex) 250 500 1000 1500 2000 
2,4-DB 25 50 100 150 200 
2,4,5-T 250 500 1000 1500 2000 
Dinoseb 25 50 100 150 200 
MCPA 10 25 50 75 100 
MCPP 10 25 50 75 100 

Surrogate Standards 

has been chosen to be the surrogate for this analysis. 
See above calibration table for actual calibration ranges. 

8.0 CALIBRATION 

8.1 Inject 4 microliter of each calibration standard using the 
splitless mode. Tabulate peak height or area responses against 
the mass injected. The results are used to prepare a calibration 
curve for each analyte. Alternatively, the ratio of the response 
to the amount injected, defined as the calibration factor (CF), 
can be calculated for each analyte at each standard concentration. 
If the percent relative standard deviation (%RSD) of the 
calibration factor is less than 20% over the working range, 
linearity through the origin can be assumed, and the average 
calibration factor can be used in place of the calibration curve. 

Calibration factor - Height of Peaks 
mass injected (nanograms) 

8.2 The working calibration curve or calibration factor must be 
verified on each working day by the injection of one calibration 
standards. A mid-level continuing calibration standard must be 
analyzed every 12 hours and every 10 sample injections. If the 
response for any analyte varies from the predicted response by 
more than +15%, a new calibration curve must be prepared for that 
analyte. 
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Percent Difference - [R1 - R,l x 100 

R, 

where: 

R1 Average Calibration Factor 

SOP No. : 13. 35 
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R, Calibration Factor from succeeding analyses· 

8.3 Retention Time Windows 

8.3.1 Before establishing windows, make sure the GC system is 
within optimum operating conditions. Make three injections 
of all calibration standard mixtures. 

8.3.2 Calculate the standard deviation of the three absolute 
retention times for each component. 

8.3.3 The mean retention time plus or minus three times the 
standard deviation of the mean retention time for each 
component will define the retention time window; however, 
the experience of the analyst should weigh heavily in the 
interpretation of chromatograms. 

8.3.4 In those cases where the standard deviation for particular 
standard is zero, the laboratory must substitute the 
standard deviation of a close eluting, similar compound to 
develop a valid retention time window. 

8.3.5 The retention time windows are updated at least weekly or 
upon sample analysis if the method is performed less 
frequently. 

8.3.6 The laboratory must calculate retention time windows for 
each component on each GC column and whenever a new GC 
column is installed. The data must be retained by the 
analyze in each batch carcass. 

9.0 QUALITY CONTROL 

9.1 Method detection limits are calculated according to 40CFR Part 
136, Appendix B of the Federal Register. 

9.2 Minimum Reporting Levels for all compounds are the method 
detection limits and can be found on Table 1. 

9.3 Before processing any samples, the analyst should demonstrate 
through the analysis of a reagent water blank, that interferences 
from the analytical system, glassware and reagents are under 
control. Each time a set of samples is extracted or there is a 
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change in reagents, a reagent water blank should be 
safeguard against chronic laboratory contamination. 
samples should be carried through all stages of the 
preparation and measurement steps. 

SOP No.: 13.35 
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processed as a 
The blank 

sample 

9.4 For each analytical batch (up to 20 samples), a reagent blank, 
matrix spike and matrix spike duplicate must be analyzed. The 
blank and spiked samples must be carried through all stages of the 
sample preparation and measurement steps. 

Required Instrument OC: 

9.4.1 Section 8.1 requires that a %RSD vary by <20% when comparing 
calibration factors to determine if a five point calibration 
curve is linear. 

9.4.2 Section 8.2 sets a limit of ±15% difference when comparing 
daily response of a given analyte versus the initial 
response. If the limit is exceeded, a new standard curve 
must be prepared. 

9.4.3 Paragraph 8.2 sets a limit of ±15% difference when comparing 
the initial response of a given analyte versus any 
succeeding standards analyzed during an analysis sequence. 

9.5 The laboratory must, on an ongoing basis, perform at least one 
Matrix Spike/Matrix Spike Duplicate per analytical batch (maximum 
of 20 samples per batch) to assess accuracy. If ten or less 
samples are analyzed within a given month, at least one MS/MSD 
sample per 14 days is required. 

9.6 To determine acceptable accuracy and precision limits for 
surrogate standards, the following procedure should be performed: 

9.6.1 For each blank analyzed, calculate the percent recovery of 
each surrogate in the blank. 

9.6.2 Once a m1n1mum of thirty blanks of the same matrix have been 
analyzed, calculate the average percent recovery (p) and 
standard deviation of the percent recovery (s) for each of 
the surrogates. 

9.6.3 For a given matrix, calculate the upper and lower control 
limit for method performance for each surrogate standard .. 
This should be done as follows: 

Upper Control Limit (UCL) 
Lower Control Limit (LCL) 

p + 3s 
p 3s 
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9.6.4 If recovery is not within limits, the following is required: 

• Check to be sure there are no errors in calculations, 
surrogate solutions and internal standards. Also, 
check instrument performance. 

• Recalculate the data and/or reanalyze the extract if 
any of the above checks reveal a problem. 

9.6.5 At a minimum, surrogate recovery limits are reviewed on a 
matrix-by-matrix basis, annually. 

9.7 Summary of QC 

Surrogates 
Calibration check standard 

Method blank 

Matrix spike 

Matrix spike duplicate 

QC blank spike sample 
(Laboratory Control Sample) 

10. INSTRUMENTAL PROCEDURES 

10.1 Gas Chromatography 

Every sample and standard 
Every 12 hours 
After every lOth sample injection 
One per batch, per matrix, per 
concentration level 
One per batch, per matrix, per 
concentration level 
One per batch, per matrix, per 
concentration level 
One per batch, per matrix, per 
concentration level 

10. 1.1 Gas Chromatography Conditions 

Column 1: DB1701 
Carrier Gas 
Split Flow 
Purge Flow 
Column Flow 
Make-Up Flow 
Injector Port 
Column Temp 
Final Temp 
Final Time 
Ramp Rate 
Split Valve On 
Split Valve Off 

Helium 
60 ml/min 
3 ml/min 
4 ml/min @ 180'C 
60 ml/min (95:5 Argon/Methane) 
265'C 
150'C Isothermal 
270'C 
5 min. 
4'/min. 
1. 0 min. 
0.0 min. 
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Column 2: DB5 
Carrier Gas 
Split Flow 
Purge Flow 
Column Flow 
Make-Up Flow 
Injector Port 
Column Temp 
Final Temp 
Final Time 
Ramp Rate 
Split Valve On 
Split Valve Off 

He 
60 ml/min 
3 ml/min 
4 ml/min @ 180"C 

SOP No. : 13. 35 
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60 ml/min (95:5 Argon/Methane) 
265"C 
180"C Isothermal 
240"C 
5 min. 
4"/min. 
0. 5 min. 
0 min. 

10.2 Suggested chromatography system maintenance: 
corrective action may require the following remedial action. 

10.2.1 Capillary columns: Clean and deactivate the glass 
injection port insert or replace with a cleaned 
deactivated insert. Carefully cut off the first few 
inches (up to one foot) of the injection port side of 
the column. Remove the column and solvent backflush 
according to the manufacture's instructions. If 
degradation problems persist, replace the column. 

10.3 A compound is qualitatively identified as being present if the 
peak is detected within the established retention time window for 
that specific compound. To confirm that an analyte is present, 
the extract must be run on a secondary column. Again, the peak 
must be detected within the established retention time window. 

10.4 If both columns confirm the presence of an analyte, the analyte is 
quantitated using the peak area of the primary column. The 
concentration of the analyte is then computed using the 
calculation from Section 11.1. 

10.5 The target analytes concentration must be within the calibration 
range for quantitation. If the sample requires dilution, the 
dilution must also be acquired on a secondary column for 
confirmation. 

11.0 CALCULATIONS 

11.1 External Standard Calibration 

Aqueous Samples: 

Concentration (ug/L) [(A.,) (V1) (D)]/[ (CF) (V1) (V8 )] 
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Where: 
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~ Response for the analyte in the sample, units are peak 
heights counts 

CF Calibration Factor (See Section 8.2.2) 

V1 Volume of extract injected, uL 

D Dilution factor - if dilution was made on the sample prior 
to analysis. If no dilution was made, D- 1, dimensionless 

V1 Volume of total extract, uL 

V, Volume of sample extracted, ml 

Nonaqueous Samples: 

Concentration (ug/kg) [(~)(D) (V,) ]/[ (CF) (W,) (V1)] 

Where: 

~ Response for the analyte in the sample, units are peak 
heights counts 

CF Calibration Factor (See Section 8.2.2) 

V1 Volume of extract injected, uL 

D Dilution factor - if dilution was made on the sample prior 
to analysis. If no dilution was made, D- 1, dimensionless 

V1 Volume pf total extract, uL 

W, Weight of sample extracted. Either dry weight or wet 
weight may be used, depending upon the specific 
application. All concentrations are to be reported on a 
dry weight basis otherwise specified. 

11.2 Percent Recovery (%R) 

XR (Observed - Sample) Concentration x 100 
Expected Concentration 

11.3 Relative Percent Difference (RPD) 

RPD (Measurement 1 - Measurement 2) x 100 
Average of Measurement 1 and 2 
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12.0 ACCEPTANCE OF DATA 
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12.1 If the method blank contains any analytes of interest above the 
method detection limit as determined by GC analysis, the batch is 
rejected and the samples are re-extracted. 

12.2 The percent recovery for the entire surrogate is periodically 
(annually) determined using 20 cause blanks. Control limits 
surrogate compound is measured using the following formula: 

Upper Control Limit (UCL) 
Lower Control Limit (LCL) 

p + 3s 
p 3s 

where p is the mean and s is standard deviation. 

13.0 REPORTING OF RESULTS 

13.1 The minimum reporting limits for all compounds are the method 
detection limits and can be found in Table 1. 

13.2 Aqueous results are routinely reported as ug/L and nonaqueous 
results are ug/kg. 

13.3 TCLP results are t/o be reported as ~g/L. 

13.4 The number of significant figures to be reported is three. 

13.5 If the analyte is detected above the minimum reporting limits, the 
value will be reported. 

13.6 If there is no evidence of the presence of the analyte, the 
analyte is reported as ND. 

13.7 If the analyte is detected below the practical quantitation 
detection limit, the analyte is reported as BQL. 

14.0 SUPPLEMENTAL DOCUMENTS 

14.1 Method 8150 SOP for sample preparation. 

15.0 REFERENCES 

15.1 U.S. EPA 40 CFR Part 136: Guidelines Establishing Test Procedures 
for the Analysis of Pollutants Under the Clean Water Act. October 
1984. 

15.2 Test Methods for Evaluating Solid Waste, United States 
Environmental Protection Agency, SW-846, Volume 1-B Laboratory 
Manual, Third Edition, November 1986, "Method 8000 Gas 
Chromatography" and "Method 8150 Chlorinated Herbicides". 
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METHOD 81508 
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SOP No.: 11' 36 

Title 

Scope 

Acid Digestion of Surface and Ground Water Samples for FlamejiCP 
Analyses and Furnace Analysis of Antimony in accordance with SW 846 
Method 3005A. 

The method detailed in this procedure is performed to prepare aqueous 
samples for quantitation of certain metallic analytes using 
Inductively Coupled Plasma (ICP) or Flame Atomic Absorption (FLAA) 
or Graphite Furnace Atomic Absorption for antimony (GFAA) 
spectroscopy in accordance with SW 846 method 3005A. 

I. Purpose 

The method detailed in this procedure is used to prepare aqueous samples 
for analysis using an Inductively Coupled Plasma (ICP) spectrophotometer 
or a Flame Atomic Absorption (FLAA) spectrophotometer or Graphite Furnace 
Atomic Absorption for antimony (GFAA). The sample holding time before 
digestion is 180 days. Samples must be stored in refrigerator at 4'C until 
time of preparation. The elements to be analyzed using this procedure are: 

ICP Elements 

Al 
Ba 
Be 
Cd 
Ca 
Cr 
Co 
Cu 
Fe 
Mg 
Mn 
Ni 
v 
Zn 

FLAA Elements 

K 
Na 

This method is also applicable to other metals. 

II. References 

S\J 846 method 3005A revision 1 

GFAA Elements 

Sb 



.<:JD Gl ENVIRONMENI'AL SERVICES 

III. Equipment and Supplies 

• 250 ml teflon beakers 
• 100 ml volumetric flasks 
• Hot plate 
• Whatman No. 41 filter paper 
• 250 ml sample bottle (plastic) 
• Watch glass 
• Plastic disposable funnels 
• Thermometer, calibrated, NBS traceable 
• Fume hood 

Eppendorf and Oxford pipettors (calibrated) 
• 100 ml graduated cylinders 

IV. Reagents 

• Concentrated Nitric Acid - trace metals grade 

SOP No.: 11.36 
Page 2 of 9 

• Concentrated Hydrochloric Acid - trace metals grade 

• Metals Standards commercially prepared NBS traceable metals 
standards with documented concentrations, including impurities and 
expiration dates (Vendor: High Purity Standards, Charleston, SC). 

• 10 ppm Antimony standard - dilute 1000 stock Antimony standard 1:00 
with Flame water (see below). 

• Diluent for ICP & FLAA standards. ~ Flame Water. Flame water is 
prepared by adding 100 ml concentrated nitric acid and 500 ml 
concentrated hydrochloric acid to 10 liters deionized water. 

• Grade and quality of water required is ASTM Type II water (ASTM 
Dll93): Water must be monitored for changes in conductivity by 
laboratory staff and is currently provided by a laboratory pure water 
system. 

V. Procedure (see figure 4 for flow chart) 

A. Preparation of Spike Solution for Matrix Spike Samples 
Use the following chart for preparing matrix spiking solution: 

Stock mL of Stock 
Element Standard Cone. Standard to use 

Al 10000 ppm 4.0 ml 
Ba 10000 ppm 4.0 ml 
Be 1000 ppm 1.0 m1 
Cd 1000 ppm 1.0 m1 
Cr 1000 ppm 4.0 m1 
Co 1000 ppm 10 rn1 
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Cu 1000 ppm 10 ml 
Fe 10000 ppm 2.0 ml 
Mn 1000 ppm 10 ml 
Ni 1000 ppm 10 ml 
v 1000 ppm 10 ml 
Zn 1000 ppm 10 ml 

Dilute to 200 ml final volume with Flame water. 

This solution must be documented in the Standards Logbook located 
in the metals lab. Log in GP-ID's for stock metal standards used 
in Matrix Spiking Solution preparation. A l ml aliquot of spiking 
stock is added to 100 ml of aqueous sample with a final digested 
volume of 100 ml. After the flame spike is prepared, label the 
bottle with analysts initials, preparation date, and page number of 
standard logbook. This page number shall be noted on the digestion 
logsheets. 

B. Sample Digestion Procedure 

l. Mix the sample thoroughly to achieve homogeneity. Transfer 
100 ml of sample using a graduated cylinder to a beaker. 
Transfer 100 ml of sample each for duplicate and matrix spike 
analysis and label as duplicate and matrix spike. 

2. To the matrix spike beaker, add 1 ml of matrix spike solution 
and 1 ml of 10 ppm antimony solution. 

3. Label one empty beaker "LSCI'" for the laboratory control 
sample. Add 100 ml ASTM type II water and 1 ml of ICVA 
solution. Add 1 ml of 10 ppm antimony solution. 

4. Label one empty beaker "PBI'" for the preparation blank. Add 
100 ml ASTM type II water. 

5. To all beakers, add 2 ml of concentrated nitric acid (HNO,) and 
5 ml of concentrated hydrochloric acid. Cover the samples with 
watch glasses and heat on a hot plate in the fume hood to 95oC 
until volume has been reduced to 15-20 ml or 2 hours. Do not 
boil. Remove beaker from hot plate and allow to cool. 

6. After cooling, filter sample if necessary through Whatman No. 
41 filter paper (or equivalent) using disposable funnel. 
Dilute to 100 ml in volumetric flask with Type II water. NOTE: 
In place of filtering, the sample may be centrifuged or allowed 
to settle by gravity overnight to remove insoluble material. 
Filter or centrifuge the sample only when sample contains 
insoluble materials that may clog the nebulizer. The diluted 
digestate solution contains approximately 5% (v/v) HCL and 2% 
HN03. Transfer to 250 ml plastic sample bottle and label with 
GP work order, fraction, WFL (for water matrix, flame/ICP 
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digestion) and date of digestion. Date of digestion may be put 
on the box of digestates instead of on each bottle. For 
analysis. withdraw aliquots of approximate volume, and add any 
required reagent or matrix modifier. The sample is now ready 
for analysis. 

VI. Quality Control 

A. Troubleshooting and corrective action. 

The furnace, ICP and flame AA operators should report to his/her 
supervisor and lab manager any recoveries outside warning limits for 
LCS samples for analytes being determined. Sample recoveries for 
any element which are outside of the control established limits for 
the laboratory control sample, are deemed unacceptable. The 
digestion batch must be redigested for those analytes. Document the 
incident on a redigestion form and submit to supervisor. 

Other items pertaining to quality control are addressed in Section V. 

VII. Safety 

1. Safety equipment required 

Fwne hood - minimum flm·J of 100 linear feet/minute 
Safety glasses 
Safety gloves (unpowdered) 
Lab apron 
Face shield if necessarv 

2. Potential hazards 

The most hazardous chemical acids that laboratory personnel are 
likely to encounter are strong acids such as Hydrochloric Acid and 
Nitric Acid (HN03 ). 

3. Special handling requirements 

Analysts should ah<ays read the label on the bottle. Chemicals 
require handling with care to include wearing adequate garments for 
skin protection. Also, acid use should be performed under a 
ventilated hood. 

VIII. Disposal Requirements 

A. Acid wastes should be placed into the acid waste bottle which is 
located under the sink in the metals digestion lab. Any remaining 
samples should be returned to sample control. More details 
concerning disposal characteristics and procedures can be located 
in the SOP 9 .l "Analytical Division Laboratory Waste Handling and 
Disposal Procedure''. 

•. 
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IX. Reporting Requirements 

A. Documentation to include Work Orders and Work Sheets (see SOP 7.3, 
Sample Logging and Record Keeping), Sample Description Forms 
(Figure 2), and the Metal Digestion Log Forms (Figure 3) must be 
submitted to the Metals Supervisor with the Digestion Technician's 
initials and the preparation date documented on each form for each 
case. 

B. Sample Description Forms must be filled out for any work order of 
type VI or VII (see comment section on work order) and should contain 
the following information for aqueous digestates. The fields for 
color and clarity, before and after digestion, must be completed. 
The following descriptive terms are recommended: 

C. 

Color -

Clarity -

red, blue, yellow, green, orange, violet, white, 
colorless, brown, grey, black 

clear, cloudy, opaque 

Note any significant changes that occur during sample preparation 
(i.e., emulsion formation) in the Comments section. Enter any 
sample- specific comments concerning the analyte results in the 
comments section. 

Metal Digestion Log Forms must be documented completely by the 
Digestion Technician during digestion include the date of digestion, 
work order number, client name, digestion technician signature, 
digestion supervisor approval, identification of method or SOP used, 
client ID, GP fraction ID, sample matrix (soil/water), amount of 
sample used in digestion and final volume of sample, identification 
of the matrix spiking solution used and the amount used. 

D. QC records are maintained in the form of control charts to document 
percent recovery of analytes from EPA ICV and independent laboratory 
control samples subjected to the digestion procedure. See SOP 3.12, 
Quality Control Charts for more information. 
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SOP No.: 
Page 

Figur-e: -

S:andards Preparation Log 

GP E:-rv:RO!\"M.ENTAL SERVIC'ZS ***** METALS ~ORKING STANDARDS LOGBOOK ·~ 
Document Cont:ol No. :Gf'/ '-3 Page :io.: 31 J · 

Type : _________________ D~:e Prepared: Ini~ials: __________ __ 
Ma':rix: Oa:e of Expiration: Supervisor:_-;:----:: 

A 3 C AxB/C Std Sou::-ce Date of 
Starting Vol:..!.::e Final Final page #,i or Expire 

Element Concbpm2 ACC.ecUml) Volurne(cl' ConcCppm) (GP ID ;;o) 

Zinc zn, ____ _ 

Beryllium Be ____ _ 

Cadmium Cd __ _ 

Manganese Mn ___ _ 

Ba::ium Ba __ _:__ 

Cobalt Co __ _ 

Copper Cu ___ _ 

Vanadium v __ __ 

Chromium Cr ___ _ 

~Hekel Ni --
!.ron Fe ___ _ 

Aluminum Al __ _ 

Magnesium Mg __ _ 

Calcium ca __ _ 

Arsenic As ___ _ 

Selenium Se __ _ 

Silver A.__ __ _ 

Lead Pb __ __ 

Thallium 

Co~ents: ________________________________________________________________ __ 

2.1. 36 
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Figure 4 
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ACID DIGESTION OF SURFACE AND GROUND WATER SAMPLES 
FOR FLAME/ICP ANALYSIS AND FURNACE ANALYSIS OF SB 

I START I 
I 

Transfer 100 ml 
of sample to 

beaker 

I 
Add cone. HN03 

and HCL 

I 
Heat at 95 deg. 
for two hours to 
reduce volume 

I 
Cool and filter 
if necessary 

I 
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SOP No.: 11.37 

Title 

Scope 

Acid Digestion of Surface and Ground Water Samples for Furnace 
Analysis in Accordance with SW 846 Method 3020A. 

The method detailed in this procedure is performed to prepare aqueous 
samples for quantitat:ion of certain metallic analytes using Graphite 
Furnace Atomic Absorption (GFAA) spectroscopy in accordance with SW 
846 method 3020A. 

I. Purpose 

The method detailed in this procedure is used to prepare aqueous samples 
for analysis using a Graphite Furnace Atomic Absorption Spectrophotometer 
(GFAA). The sample holding time before digestion is 180 days. Samples 
must be stored in refrigerator at 4•c until time of preparation. The 
elements to be analyzed using this procedure are: 

GFAA Elements 

As 
Pb 
Se 
Ag 
Tl 

This method is also applicable to other metals. 

II. References 

SW 846 method 3020A revision 1 

III. Equipment and Supplies 

• 250 ml teflon beakers 
• 100 ml volumetric flasks 
• Hot plate 
• Whatman No. 41 filter paper 
• 250 ml sample bottle (plastic) 
• Watch glass 
• Plastic disposable funnels 
• Thermometer, calibrated, NBS traceable 
• Fume hood 

Eppendorf and Oxford pipettors (calibrated) 
100 ml graduated cylinders 
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IV. Reagents 

• Concentrated Nitric Acid - trace metals grade 
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• Metals Standards commercially prepared NBS traceable metals 
standards with documented concentrations, including impurities and 
expiration dates (Vendor: High Purity Standards, Charleston, SC). 

• Diluent for furnace standards. = Furnace Water. Furnace water is 
prepared by adding 125 ml of concentrated nitric acid to 60 ml 
hydrogen peroxide (30%) to 5 liters of distilled water, then to a 
final volume of 10 liters. 

• Grade and quality of water required is ASTM Type II water (ASTM 
Dll93): Water must be monitored for changes in conductivity by 
laboratory staff and is currently provided by a laboratory pure water 
system. 

V. Procedure 

A. Preparation of Furnace Soil Spike Solution for Matrix Spike Samples 
Use the following chart for preparing matrix spiking stock solution: 

Stock mL of Stock 
Element Std Concentration Standard to Use 

As 1000 ppm 0.8 ml 
Se 1000 ppm 0.2 ml 
Pb 1000 ppm 0.4 ml 
Tl 1000 ppm 1. 00 ml 
Ag 1000 ppm 1. 00 ml 

Dilute to 200 ml with Furnace water. 

1 ml aliquot of spiking solution is used to spike 100 ml of aqueous 
sample with a final digestion volume of 100 ml. This solution shall 
be documented in the Standards Log Book located in the metals lab. 
Record lot numbers for stock metal standards used in Matrix Spike 
preparation. This page number, date of preparation, date of 
expiration and initials shall be written on the side of the bottle 
for this matrix spike. This page number shall be noted on digestion 
logsheets. 

B. Sample Digestion Procedure 

1. Mix the sample thoroughly to achieve homogeneity. Transfer 
100 ml of sample using a graduated cylinder to a beaker. 
Transfer 100 ml of sample each for duplicate and matrix spike 
analysis and label as duplicate and matrix spike. 

2. To the matrix spike beaker, add 1 ml of matrix spike solution. 
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3. Label one empt:y beaker "LSCW" for t:hc laborat..ory control 
sample. Add ] 00 ml ASTM t..ype II Wilt:er and l ml of ICVC 
solution. 

4. J~'lhcl one ewpt:y beaker "l'BIJ" for Lhe preparat:ion blank. Add 
100 ml AS'rM type II wat:er. 

~. 'J'o all beakers, add 3 ml of concenLrat:ed nit:ric acid (HNO,). Cover. t:hc samples wit:b wat:ch glasses and heat: on a hot: plate 
in Lbe fume hood until volume has bean raduced to approximat:ely 
5 ml. Do not: boil. Cool th" beakers and add 3 more ml s of 
concent:rat:cd nitric acid. Cover t:he beaker and beat unt:il a 
gentle re£lux HCt..ion oc:curs. 

6, Cont:i nue bcat:ing and adding aci.d "'" ncccssa~-y unt..il Lhe sample is light: in color. Kvaporat:e t:o a low volume. Remove Ute 
beaker and add 10 ml of ASTM type II water, mi.x and continue 
t:o warm for 10-15 minutes. 

I Remove beaker from hot. plate and al J ow to cool. 

8. /If tor coolittg, filter sample if necessary t:hrough \Jhat:man No. 
41 fil t:nr paper (or equivalent:) usine; df sposable funnel. 
DiluLe t.o 100 ml in volumetric flask wit:h Type II wat:cr. NOTE: 
In place of filt:ering, t:ha s=plc may be centrifuged or allowed 
t:o so1:1:lc by gravit;y overnight: t:o r"mnve insoluble maLerial. 
Fil t:er or c:cncrifuge the sample only when sample concains 
insoluble mat:erials that: may clog the nebulizer. The diluted 
digcstate solution contains approximately 3% HN03. Transfer 
t:o 250 m I pl Asdc sample bot:t:le and label w1 t:h GP work order, 
tract.ion, \JFN (for wa1:cr macrix, furn.~ce digestion) and daeo 
of digestion. Dat:e of digest:i.on mny be put on the box of 
dit;cstntcs ;nsteacl of on each bot:1:le. ~·or analysis, withdraw 
aliquot.s of approximat:e volume, and add any required reagent: 
or macrix modifier. The sample is now ready for analysis. 

VJ. Qual icy Control 

A. Troubleshoot.ing and corrective action. 

The furnace operat:ors should report: 1:0 his/her supervisor and lab rnanap;er any recoveries outside warning limi t:s for I.CS samples for flnnlytes heine determined. Sample recoveries for any element: which are ou1:si de nf t:hc control established liwlLs for t:he laboracory cont.rol sample, are deemed unacecptable. The digestion bat:ch must: 
)J., r"dig.,sl."<i for Lhose anal.y1:"". Documenc ehe incident; on a red1gest:ion form and submit: t:o supervisor, 

Other items pertaining to quality conLrol are addressed in Section V. 
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VII. Safar.y 
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l . Sa[ety equipmcmt: required 

Fwne hood - minimum flow of l 00 line•>r !eet:/ml nut:e 
Safe'ty glasses 
Safety gloves (unpowdered) 
I.ah apron 
F",."' shield if necessary 

2. l'ot:cntial h11>.11rds 

The muse haza.rdnus chemical acids that laborat:ory personnel are 
likely to encount:er are strong acids such as Hydrochloric Acid and 
Nir.ric Acid (HNO,). 

3. Special handling requirements 

Annlysts shoul<l always read the label on t:he bottle.. Chemicals 
require handling wlt:h care to include wearing adequate garmeuLs for 
skin prot:c:ct:i on. Also, acid use should be pc:rformed under a 
ventil01ted hood. 

Vll J . Disposal Requll'ei»(<J1t:s 

A. Acid wastes .should be placed into t:he acid waste bot:t:le which is 
located under the sink in t:he met:als digestion lab. Any remaining 
samples should be returned 1:0 sample cont:rol. More cJ.,.Lail,;; 
concerning disposal charact:erl.st:ics and procedures can be locaLed 
in the SOP 9.1 "Analytical Division Laboratory Waste Jlandling ~d 
llisposal Procedure•. 

IX. ke.pQ.t:.llng Rt!c_,u I rc:mcn1t:s 

A. Ducument.at:ion t:o include Work Orders and Work Sheers (see SOl' 7. 3, 
Sample Logging and Record Keeping), Sampl a Descripl.lun Forms 
(Figure Z), and the Metal Digestion Log Forms (Figure 3) must be 
submll.ted t:o t:he Matals SuperviSor wit:h t:ho Digestion Technician's 
init:ials and the preparat:ion dat:c documet>~ed on each form for each 
cn.sc. 

B. S11mpln Descripliun Forms must: be filled out for any work order of 
type Vl or VI I (see commenL sect:ion on work order) and should contain 
the following information for aqueous di eestatcs 0 n ... fields for 
color and clariLy, before and after digest.ion, must: be completed. 
The followin& descriptive 1:erms are recommended: 

Color -

Clarit:y -

red, blue, yellow, green, orange, violeL, whit:e, 
culu.rlt!:::s&, brown, grey, black 

clear, cloudy, opaque 
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Norc any sign.LJ:.Lcant changes t:hat: occur during sample preparation 
(i .c., cmul~ion formation) in the Gomment:s sect:ion. ~:ntcr any '"uuple-specif1c comments concerning the analyt:e result:s in the comme:n't':s ·section. 

C. Met.al Digest:i on J.ne Jo'orms must be docUlllented complet:ely by t:hc Digeslion Technician during di&c~tion include the date of digest:ion, wnrk order number. client. name, dige.st.ion 'tec.hni cian cignature, di c.c~t:ion supervisor appJ:oval, 1dent:1f1cat:1on of' met:hod or SOP used, cl 1 cnt: lP, CJ' fraction ID, sample mat:r1x (soil/water), amollllt: of sample used in di&eRtion and final volume of sample, ident:ificat:ion of lhe matrix spiking solut:ion used and t:he amount used. 

D, QC n:cord~ a.rc: maintained in the forw of control chart:s t:o document perc.ent: recovery of analytcs from EPA IGV and independent: laborat:ory control samples subject:ed t:o t:he dieestion procedure. See SOP 3.12, 
Quality Conrrol Charts for more informacion. 
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St:andards PreparaLluu Lug 

CP ENVIRONMENTAL SERVICES - M!TA!..S WOI.KINC STANDARDS LOGBOOK . 
Doewaen• COntrol No. :Gt' "' 5 Page No. : 3 1 ii · typ• : _________________ Da•e Praparad: Initials: Matrix:_ Date of Exp1ra,;;ion: Superv1ao=r':": ____ _ 

Element: 
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Beryllium 

Cadmium 

Kanganea;e 

:Barium 

Cnh111le 

Copper 

VanacUum 

Chromium 

NickGl 

l.t:un 

Ahwaiuwa 

Kas,nesiu.m 

Calc::iWII. 

Arsonic 

Selenl'Wil 

Silver 

Load 

ThAllium 

scaning 
ConeCppm) 

···----

B AxB/C S~d Sourea Date of Volume Final Final page I or Expire A40s4Cmt) yglwpcCmtl fiens<ppml rqr IQ ml 
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.... 
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Mn 
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Co 

Cu 

v 

Cr 

N1 

Fe 

Al 

Kg 

Ca 

As 

Se 

A& 

Pb 

Commen~$=---------------------------------------------~-----------------
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Figure 4 
ACID DIGESTION OF AQUEOUS SAMPLES OR EXTRACT 

FOR FURNACE ANALYSIS 

START 

1 

Transfer 100 ml of 
sample to 

beaker 

·Add cone. HN03 and 
evaporate to low 

volume 

Cool, add cone. HN03, 
heat to reflux 

Heat to complete 
dig. and evaporate to 

low volume 

Add water and warm to 
dissolve precipitate 

filter if necessary 
and bring to final 

volume 

STOP 
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SOP No.: 11.35 

Title 

Scope 

Acid Digestion of Soil, Sludge, Sediment, and Other Solid Waste 
Samples for Flame/ICP and Furnace Analyses in Accordance with SW 846 
Method 3050A. 

The method detailed in this procedure is performed to prepare soil, 
sediment, sludge and other solid samples for quantitation of certain 
metallic analytes using Inductively Coupled Plasma (ICP), Flame 
Atomic Absorption (FLAA), or Graphite Furnace Atomic Absorption 
spectroscopy in accordance with SW 846 method 3050A. 

I. Purpose 

The method detailed in this procedure is used to prepare solid waste 
samples for analysis using an Inductively Coupled Plasma (ICP) 
spectrophotometer, a Flame Atomic Absorption (FLAA) spectrophotometer, or 
a Graphite Furnace Atomic Absorption (GFAA) spectrophotometer. The sample 
holding time before extraction is 180 days. Samples must be stored in 
refrigerator at 4 'C until time of preparation. The elements to be analyzed 
using this procedure are: 

ICP Elements FLAA Elements GFAA Elements 

Al K As 
Ba Na Se 
Be Tl 
Cd Pb 
Ca Sb 
Cr Ag 
Co 
Cu 
Fe 
Mg 
Mn 
Ni 
v 
Zn 

This method is also applicable to other metals. 

II. References 

SW 846 method 3050A revision 1 
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III. Equipment and Supplies 

• 250 ml teflon beakers 
• Analytical balance accurate to 0.001 grams 
• 100 ml volumetric flasks 
• Hot plate 
• Whatman No. 41 filter paper 
• 250 ml sample bottle (plastic) 
• Watch glass 

Plastic disposable funnels 
• Thermometer, calibrated, NBS traceable 
• Fume hood 

Eppendorf and Oxford pipettors (calibrated) 
• Teflon coated spatulas 

IV. Reagents 

• Concentrated Nitric Acid - trace metals grade 

8M Nitric Acid - trace metals grade 

SOP No.: 11.35 
Page 2 of 11 

Concentrated Hydrochloric Acid - trace metals grade 

Metals Standards commercially prepared NBS traceable metals 
standards with documented concentrations, including impurities and 
expiration dates (Vendor: High Purity Standards, Charleston, SC). 

10 ppm Antimony standard - dilute 1000 stock Antimony standard 1:00 
with Flame water (see below). 

• 30% Hydrogen Peroxide 

Diluent for furnace standards. = Furnace Water. Furnace water is 
prepared by adding 125 ml of concentrated nitric acid to 60 rnl 
hydrogen peroxide (30%) to 5 liters of distilled water, then to a 
final volume of 10 liters. 

• Diluent for ICP & FLAA standards. ~ Flame Water. Flame water is 
prepared by adding 100 ml concentrated nitric acid and 500 ml 
concentrated hydrochloric acid to 10 liters deionized water. 

• Grade and quality of water required is ASTM Type II water (ASTM 
01193): Water must be monitored for changes in conductivity by 
laboratory staff and is currently provided by a laboratory pure water 
system. 

• Solid laboratory control sample (Vendor: Environmental Resources 
Associates, Arvada, CO). 
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V. Procedure (see Figure 4 for flow chart) 
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A. Preparation of Furnace Soil Spike Solution for Matrix Spike Samples 
Use the following chart for preparing matrix spiking stock solution: 

Element Std 

As 
Se 
Pb 
Tl 
Ag 

Stock 
Concentration 

1000 ppm 
1000 ppm 
1000 ppm 
1000 ppm 
1000 ppm 

mL of Stock 
Standard to Use 

0. 8 ml 
0.2 ml 
0. 4 ml 
l. 00 ml 
l. 00 ml 

Dilute to 200 ml with Furnace water. 

l ml aliquot of spiking solution is used to spike l gram of soil with 
a final digestion volume of 100 ml. This solution shall be documented 
in the Standards Log Book located in the metals lab. Record lot 
numbers for stock metal standards used in Matrix Spike preparation. 
This page number, date of preparation, date of expiration and 
initials shall be written on the side of the bottle for this matrix 
spike. This page number shall be noted on digestion logsheets. 

B. Preparation of ICP/FLAA Soil Spike Solution for Matrix Spike Samples 
Use the following chart for preparing matrix spiking solution: 

Stock mL of Stock 
Element Standard Cone. Standard to use 

Al 10000 ppm 4.0 ml 
Ba 10000 ppm 4.0 ml 
Be 1000 ppm l.O ml 
Cd 1000 ppm l.O ml 
Cr 1000 ppm 4.0 ml 
Co 1000 ppm 10 ml 
Cu 1000 ppm 10 ml 
Fe 10000 ppm 2.0 ml 
Mn 1000 ppm 10 ml 
Ni 1000 ppm 10 ml 
v 1000 ppm 10 ml 
Zn 1000 ppm 10 ml 

Dilute to 200 ml final volume with Flame water. 

This solution must be documented in the Standards Logbook located 
in the metals lab. Log in GP-ID's for stock metal standards used 
in Matrix Spiking Solution preparation. A 1 ml aliquot of spiking 
stock is added to 1 g of soil with a final digested volume of 100 
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ml. After the flame soil spike is prepared, label the bottle with 
analysts initials, preparation date, and page number of standard 
logbook. This page number shall be noted on the digestion logsheets. 

C. Sample Digestion Procedure 

1. Mix the sample thoroughly to achieve homogeneity using a teflon 
coated spatula. For each digestion procedure, weigh (to the 
nearest .01 g) a 1.0 g portion of sample and transfer to a 
beaker. (three beakers for flame/ICP analysis) soil; (three 
beakers for furnace analyses) soil; (four empty beakers for 
LCSS samples and preparation blanks). 
Note: A separate sample shall be dried for percent solids 
determination. See SOP 11.24, Percent Solids Determination 
Procedure. 

2. Label two soil beakers, one as a duplicate and the second as 
a sample for ICP/flame analyses. 

3. Label two soil beakers, one as a duplicate and the second as 
a sample for furnace analysis. 

4. Label two remaining soil beakers as matrix spike furnace and 
matrix spike flame. To matrix spike furnace beaker add l ml 
of spiking solution (furnace soil spiking solution). To matrix 
spike ICP /FLAA beaker add l ml of flame spiking solution 
(ICP/FLAA soil spiking solution), and 1.0 ml of lOppm Sb. 

5. Take two empty beakers and add 1.0 ml each of deionized water 
and label as prep blank furnace and prep blank ICP. 

6. Take the two remaining empty beakers and weigh out 1.0 gram 
(± .01 g) of ERA laboratory control solid (record GP-ID) and 
label these as LCSS-ICP/FLAA and as LCSS-Furnace. 

7. To all beakers, add 10 ml of 8 M nitric acid (HN03 ), mix the 
slurry, and cover with a watch glass. Heat the sample on a 
hot plate in the fume hood to 95oC and reflux for 10 minutes 
without boiling. Allow the sample to cool, add 5 ml of 
concentrated HN03 , replace the watch glass, and reflux for 30 
minutes. Repeat this step. Do not allow the volume to be 
reduced to less than 5 ml while maintaining a covering of 
solution over the bottom of the beaker. 

8. After the second reflux step has been completed and the sample 
has cooled, add 2 ml of Type II water and 3 ml of 30% hydrogen 
peroxide (H202). Return the beaker to the hot plate to warm 
to start the peroxide reaction. Care must be'taken to ensure 
that losses do not occur due to excessively vigorous 
effervescence. Heat until effervescence subsides, and cool 
the beaker. 
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9. Continue to add 30% H202 in 1 ml aliquots with warming until 
the effervescence is minimal or until the general sample 
appearance is unchanged. (NOTE: Do not add more than a total 
of 10 ml 30% H202 .) 

10. Final reflux, cooling and transfer .. 

a. Furnace Analyses 1 

When the sample is being prepared for furnace analyses 
of As, Be, Cd, Cr, Co, Cu, Fe, Pb, Mn, Ni, Se, Ag, Tl, 
Sb, V, and Zn, continue heating the acid·peroxide 
digestate until the volume has been reduced to 
approximately 5 rnl, add 10 ml of Type II water, and warm 
the mixture. After cooling, filter sample through 
Whatman No. 41 filter paper (or equivalent) using 
disposable funnel and dilute to 100 ml with Type II water 
(or centrifuge the sample) . NOTE: In place of 
filtering, the sample (after dilution and mixing) may 
be centrifuged or allowed to settle by gravity overnight 
to remove insoluble material. The diluted digestate 
solution contains approximately 2% (v jv) HN03 • Transfer 
to 250 ml plastic sample bottle and label with GP work 
order, fraction, SFN (for soil matrix, furnace digestion) 
and date of digestion. Date of digestion may be put on 
the box of digestates instead of on each bottle. For 
analysis, withdraw aliquots of approximate volume, and 
add any required reagent or matrix modifier. The sample 
is now ready for analysis. 

b. Flame Analyses' 

When the sample is being prepared for the furnace AA 
analysis of Sb, the flame AA or ICP analysis of Al, Ba, 
Be, Ca, Cd, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ni, K, Ag, Na, 
Tl, V, and Zn, add 5 ml of concentrated HCl and 10 rnl 
of Type II water, return the covered beaker to the hot 
plate, and heat for an additional 15 minutes. After 
cooling, filter through Whatrnan No. 41 filter paper (or 
equivalent) using disposable funnel and dilute to 100 
ml with Type II water. NOTE: In place of filtering, 
the sample (after dilution and mixing) may be centrifuged 

' - As in the acid digestion for aqueous samples procedures, remember 
to pre-wet filter with 1% nitric acid and to mix samples completely 
between volumetric flasks and sample bottle containers (See carnment 
concerning this in SOP 11. 1 and 11. 2) . See Standard Operating 
Procedure for Acid digestion of aqueous samples for furnace or 
ICP/flame analysis. 

•. 
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VI. Quality Control 
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or allowed to settle by gravity overnight to remove 
insoluble material. The diluted sample has an 
approximate acid concentration of 2.5% (v/v) HCl and 5% 
(v/v) HN03 . Transfer the sample diluted sample to a 250 
ml plastic sample bottle labeled with the GP work order, 
fraction, SFL (for soil matrix and flame/ICP digestion) 
and date of digestion. Date of digestion may by put on 
the box of digestates instead of on each bottle. The 
sample is now ready for analysis. 

A. Troubleshooting and corrective action. 

The furnace, ICP and flame AA operators should report to his/her 
supervisor and lab manager any recoveries outside warning limits for 
LCS samples for analytes being determined. Sample recoveries for 
any element which are outside of the control established limits for 
the laboratory control sample, are deemed unacceptable. The 
digestion batch must be redigested for those analytes. Document the 
incident on a redigestion form and submit to supervisor. 

Other i terns pertaining to quality control are addressed in Section V. 

VII. Safety 

1. Safety equipment required 

Fume hood - minimum flow of 100 linear feet/minute 
Safety glasses 
Safety gloves (unpowdered) 
Lab apron 
Face shield if necessary 

2. Potential hazards 

The most hazardous chemical acids that laboratory personnel are 
likely to encounter are strong acids such as Hydrochloric Acid and 
Nitric Acid (HN03 ). 

3. Special handling requirements 

Analysts should always read the label on the bottle. Chemicals 
require handling with care to include wearing adequate garments for 
skin protection. Also, acid use should be performed under a 
ventilated hood. 
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VIII. Disposal Requirements 

A. Acid wastes should be placed into the acid waste bottle which is 
located under the sink in the metals digestion lab. Any remaining 
samples should be returned to sample control. More details 
concerning disposal characteristics and procedures can be located 
in the SOP 9.1 "Analytical Division Laboratory Waste Handling and 
Disposal Procedure". 

IX. Reporting Requirements 

A. Documentation to include Work Orders and Work Sheets (see SOP 7.3, 
Sample Logging and Record Keeping), Sample Description Forms 
(Figure 2), and the Metal Digestion Log Forms (Figure 3) must be 
submitted to the Metals Supervisor with the Digestion Technician's 
initials and the preparation date documented on each form for each 
case. 

B. Sample Description Forms must be filled out for any work order of 
type VI or VII (see comment section on work order) and should contain 
the following information for aqueous digestates. The fields for 
color and clarity, before and after digestion, must be completed. 
The following descriptive terms are recommended: 

Color -

Clarity -

red, blue, yellow, green, orange, violet, white, 
colorless, brown, grey, black 

clear, cloudy, opaque 

Note any significant changes that occur during sample preparation 
(i.e., emulsion formation) in the Comments section. Enter any 
sample- specific comments concerning the analyte results in the 
comments section. 

C. Metal Digestion Log Forms must be documented completely by the 
Digestion Technician during digestion include the date of digestion, 
work order number, client name, digestion technician signature, 
digestion supervisor approval, identification of method or SOP used, 
client ID, GP fraction ID, sample matrix (soil/water), amount of 
sample used in digestion and final volume of sample, identification 
of the matrix spiking solution used and the amount used. 

D. QC records are maintained in the form of control charts to document 
percent recovery of analytes from EPA ICV and independent laboratory 
control samples subjected to the digestion procedure. See SOP 3.12, 
Quality Control Charts for more information. 
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Figure 1 

Standards Preparation Log 
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GP ENVIRONMENTAL SERVICES """"** METALS IIORKING STANDARDS LOGBOOK ,._ 
Documene Cont:rol No. :Gf' I I, 3 Page No. : 3 I i) · Type : ________ Daee Prepared: Inieials: _____ _ 

Matrix: Daee of Expiraeion: Supervisor: ____ _ 

Element 

Zinc 

Beryllium 

Cadmium 

Manganese 
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ACID DIGESTION OF SOILS, SEDIMENTS, AND SLUDGES 
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SOP No.: 11.38 

Title 

Scope 

ICP Operation, calibration and Quantitation of HSL Metals 

'!he method detailed in this procedure is for the analysis·of water, 
TCLP and EP extracts, soils, sludges, sediments and other solid 
wastes digestates for Hazardous SUbstance List (HSL) Metals by 
Inductively Coupled Plasma (ICP) spectroscopy in a=rdance with 
USEPA method 6010A. 

I. Purpose 

'!he purpose of this procedure is to describe the sequential analysis of 
metals on the USEPA Hazardous Substances List (Aluminum, Barium, Beryllium, 
cadmium, calcium, Cllromium, Cobalt, Copper, Iron, Magnesium, Manganese, 
Nickel, Vanadium, and Zinc) by ICP. All sanples are digested in a=rdance 
with SOP 11.35 or 11.36 prior to analysis. '!he digestate holding time is 
180 days. '!his method can also be used for other metals which are not 
listed in the USEPA Hazardous Substances List. 

II. References 

Perkin-Elmer ICP/6000 Operator's Manual 

sw 846 method 6010A revision 1 

III. Equipment and Supplies 

A. - 100 mL volumetric flasks 
- 500 mL volumetric flasks 
- 1000 mL volumetric flasks 
- 100 mL plastic storage bottles 
- 500 mL plastic storage bottles 
- 20.0 L Nalgene carboy 
- 10.0 L Nalgene carboy 
- 1000 mL graduated cylinder 
- 200 mL graduated cylinders 
- 15 mL disposable centrifuge tubes 
- Centrifuge tube holder 
- Pipetters and Pipette Tips 

1. 000 mL Rainin 
.1000 mL Eppendorf 

- 5 and 10 mL glass pipets 
- PLirrp Tubing (Fisher Brand, Accu-rated) 
- Argon gas (cryogenic liquid source) 
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B. Instrumentation 
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Perkin-Ellner ICP model 6000 with pneumatic nebulizer or Perkin-Ellner 
ICP Medel 6500 with Type II torch arrl ceramic injector, both with 
Perkin-Ellner Laboratory Ccmputer arrl printer. 

Peristaltic Pl.mp 

IV. Reagents 

Deionized water AS'IM type II or equivalent 

concentrated hydrochloric acid, trace metals grade 

COncentrated nitric acid, trace metals grade 

Flame Water - 5% hydrochloric acid, 1% nitric acid 

Preparation of flame water: 

Fill a 20.0 L Nalgene carboy half full with type II water. 1\dd 200 
ml concentrated nitric acid arrl 1000 ml concentrated hydrochloric 
acid underneath a hood to contain noxious gases. Dilute to twenty 
liters with type II water and mix thoroughly. 

2% nitric acid 

Preparation of 2% nitric acid: 

Fill a 10.0 L Nalgene carboy half full with type II water. 1\dd 200 
mL of concentrated nitric acid underneath a hood. Dilute to ten 
liters with type II water and mix thoroughly. 

Starrlards - Metal plasma grade starrlards which are traceable to NBS 
starrlard reference JT6terials; High Purity Standards brand or equivalent. 

ICV, CCV and ICS quality control starrlards currently supplied by High 
Purity Starrlards. LCS quality control standard currently supplied by 
Envirornnental Resources Associates. 

1 ppm Manganese Emission check solution 

Preparation of Mn solution: 

Pipet 0. 5 mL of 1000 ppm Manganese stock solution into a 500 mL 
volumetric flask. Dilute to volume with flame water. Transfer to 
a bottle labelled 1 ppm Mn. Record the date of preparation, 
expiration date and preparers initials on the bottle label. Prepare 
Manganese emission check solution every three months or when 
depleted, whichever is more frequent. 
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GENERAL PRECAUI'IONS 
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AVOID OJNI'AMINATION of S'roCK S'l'ANDl\RL\S. Always pour out a small 
volume of starrlard stock solution into a new microbeaker before 
taking an aliquot. NEVER insert a pipet directly into the bottle. 
'!his also applies to quality control starrlards stock solutions (ICVA, 
ICl, etc.) 

Check pipetters daily for leaks and for proper calibration. 

V. Procedure 

A. Preparation of calibration Standards 

To prepare the calibration standard, Standard 1 in flame water, add 
the volumes of the certified starrlard solutions listed below with 
either pipetters or glass pipets to a 1000 roL volumetric flask which 
has been half filled with flame water. Dilute the flask to volume 
with flame water. Mix the solution thoroughly, and transfer it to 
a plastic bottle. Doc::urnent the standard in the ICP Standards Logbook 
(figure 1). label the standard solution bottle. 'lhe label should 
include the preparers initials, the date of preparation, the 
expiration date, and the page number on which the standard has been 
recorded in the log book. 'lhe expiration date of standard solutions 
is three months from the date of preparation or whenever one of the 
certified standards expires, whichever is first. 

To prepare the calibration standard, Standard 1 in 2% nitric acid, 
follow the same procedure as with Standard 1 in flame water 
substituting 2% nitric acid for flame water. 

To prepare the calibration standard, Standard 2 in flame water, add 
the volumes of the certified standard solutions listed below with 
either pipetters or glass pipets to a 500 roL volumetric flask which 
has been half filled with flame water. Dilute the flask to volume 
with flame water, mix the solution thoroughly, and transfer to a 
plastic bottle. Doc::urnent and label the standard as described above. 

To prepare the calibration standard, Standard 2 in 2% nitric acid, 
follow the same procedure as with Standard 2 in flame water 
substituting 2% nitric acid for flame water. 
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B. 
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Certified Volume Calibration 
Element std. Cone. Added std. Cone. 

standard 1 
Zinc 1000 ppm 5.0 mL 5. 0 ppm 
Beryllium 1000 ppm 0.6 mL 0.6 ppm 
Cadmium 1000 ppm 1.0 mL 1.0 ppm 
Manganese 1000 ppm 5.0 mL 5. 0 ppm 
Barium 1000 ppm 5.0 mL 5.0 ppm 
Cobalt 1000 ppm 2.0 mL 2.0 ppm 
Copper 1000 ppm 5.0 mL 5.0 ppm 
Vanadium 1000 ppm 2.0 mL 2.0 ppm 
01ramium 1000 ppm 1.0 mL 1.0 ppm 
Nickel 1000 ppm 2.0 mL 2.0 ppm 

Standard 2 
Iron 10000 ppm 2.5 mL 50.0 ppm 
Aluminum 10000 ppm 2.5 mL 50.0 ppm 
Magnesium 10000 ppm 2.5 mL 50.0 ppm 
Calcium 10000 ppm 5.0 mL 100.0 ppm 

QC Preparation 

1. Preparation of Contract Required ICP Detection Lilnit (CRI) 
Stock Solution: 

Fill a 100.0 mL volumetric flask halfway with flame water and 
add the following: 

Element 
Be 
Cd 
Cr 
Co 
cu 
Mn 
Ni 
v 
Zn 

Volume Certified 
Cone. (ppbl Std CmLl Stock Cone. 
1000 .1000 1000 ppm 
1000 .1000 1000 ppm 
2000 .2000 1000 ppm 
10.00 1.000 1000 ppm 
5. 000 • 5000 1000 ppm 
3. 000 • 3000 1000 ppm 
8.000 .8000 1000 ppm 
10.00 1.000 1000 ppm 
4.000 .4000 1000 ppm 

(Note: Fe, Al, Ba, M:J, Ca, need not be added.) Dilute to the 
mark with flame water and transfer to a storage bottle. 
Document the solution in the ICP Standards Log Book (figure 
1). label the bottle as ICP CRI Stock and record the 
preparation date, the expiration date, the preparers initials, 
and the page number on which the solution has been recorded 
in the log bock on the label. Prepare fresh solution fiNery 
three months or when one of the certified standards expires. 
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2. Initial Calibration Verification (ICIT) arrl Continuing 
Calibration Verification (CC\7) : 

Fill a 100 mL volumetric flask halfway with flame water arrl 
add one mL of ICITA certified stock solution. Dilute the flask 
to volume with flame water. Mix the solution thoroughly arrl 
transfer to a plastic bottle labelled I CIT. If un:ligested 
filtered samples or drinking water samples are to be analyzed, 
then prepare the ICIT solution using 2% nitric acid instead of 
flame water. 'Ihese solutions should be prepared fresh daily. 

3. Interference Check Starrlard A (ICSA): 

Fill a 100 mL volumetric flask halfway with flame water and 
add 10 mL of IC2 certified stock solution. Dilute the flask 
to volume with flame water. Mix the solution thoroughly and 
transfer to a plastic bottle labelled ICSA. If undigested 
filtered samples or drinking water samples are to be analyzed, 
then prepare the ICSA solution using 2% nitric acid instead 
of flame water. These solutions should be prepared fresh 
daily. 

4. Interference Check Standard AB (ICSAB) : 

Fill a 100 mL volumetric flask halfway with flame water and 
add 10 mL of IC2 certified stock solution, arrl 0.100 mL of ICl 
certified stock solution. Dilute the flask to volume with 
flame water. Mix the solution thoroughly arrl transfer to a 
plastic bottle labelled ICSAB. If undigested filtered samples 
or drinking water samples are to be analyzed, then prepare the 
ICSAB solution using 2% nitric acid instead of flame water. 
These solutions should be prepared fresh daily. 

5. Contract Required Detection Limit Standard for ICP (CRI): Fill 
a 100 mL volumetric flask halfway with flame water arrl add 1 
mL of CRI stock solution. Dilute the flask to volume with 
flame water. Mix the solution thoroughly and transfer to a 
plastic bottle labelled CRI. If undigested filtered samples 
or drinking water samples are to be analyzed, then prepare the 
CRI solution using 2% nitric acid instead of flame water. 
These solutions should be prepared fresh daily. 

c. Preparation of 1:5 Serial Dilution (L) 

Obtain the sample digestates for the case or sr:x:; to be analyzed. 
Take the original sample digestate that =rresponds to the sariple 
designated for duplicate arrl matrix spike digestions for each sr:x:; 
and matrix and prepare its serial dilution as follows: 
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Into a 15 mL centrifuge tube labelled (L) , pipet the following: 

2 mL of sample 
8 mL of flame water 

If un:ligested filtered samples or drinking water samples are to be 
analyzed, then prepare the serial dilution using 2% nitric acid 
instead of flame water. Prepare the serial dilution immediately 
before analysis. 

D. Tuning and Calibration of the ICP 

1. Comuct a pre-start up inspection. 

a. Argon supply and drain vessel 

Make sure there is an adequate supply of Argon. Cleek 
the float gauge in the liquid argon dewar which is 
located in the cylinder storage room. 'Ihe line pressure 
regulator should be set at 60 psi. 

Check the drain vessel beneath the ICP and enpty it if 
full. 

b. Torch box 

Open the torch box and visually inspect the glass and 
RF load coils for cleanliness and any oxidation. 

Make sure all connections are secure and air tight, 
including the drain hose, nebulizer cap, argon lines and 
cooling water inlet connections. 

c. Peristaltic pump 

Install new flexible pump tubing at least daily or if 
the old one shows signs of flattening or stretching, and 
connect to the nebulizer with capillary tubing. Pl.mp DI 
water and adjust pressure on tension ann to obtain a 
smooth flow by letting an air bubble into the pump tubing 
and observing its flow. 

2. Ignite the argon plasma. 

a. Turn on the RF power supply by throwing the cip::ui t 
breaker switch up and pressing the "CKTS ON" button on 
the RF power supply unit. 

b. Turn on the cooling water. 

'· 
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c. On the torch box press the buttons =rrespon:lin:;J to the 
plasma, nebulizer, arrl auxiliary gas flows. 'Ihe buttons 
should illuminate when pressed. '!he gas flows should 
read approximately as follows: 

plasma= 13.0 l(min 
nebulizer= 0. 40 l(min 
auxiliary= 0.20 l(min 

Close all doors on the torch box. '!he blue "RF OFF" 
button should illuminate indicating that all safety 
interlocks are closed arrl RF power unit is ready. 
Aspirate DI water arrl let the argon gas purge any air 
in the spray chamber for about 2 minutes. 

d. Plasma ignition 

Press the nebulizer flow button arrl wait for the flow 
to drop to zero, then press red "RF ON" button. '!he RF 
incident kilowatts meter should read 1.25 KW, but can 
be lower. '!he RF reflected watts reading will go off 
scale. Press arrl hold the white "ICP IGNITE" button to 
turn on the tesla =il, which should start a stable 
plasma. Immediately release the "ICP IGNITE" button arrl 
turn the nebulizer flow back on. '!he RF reflected watts 
reading should return to zero. 

VERY IMFORI'ANT: if an unstable plasma should fonn, 
IMMEDIATELY turn off the RF power by pressing the blue 
"RF OFF" button or the plasma will melt the torch. 
Consult ICP 6000 manual pg. 7-5 for further details. 

3. Optimize conditions and prepare for sample analysis. 

a. It takes approximately 20 minutes for the plasma to reach 
thennal equilibrium. During this time the nebulizer 
system can be checked. Aspirate a 1000 .wm solution of 
sodium and observe the plasma. A =nical orange "bullet" 
should appear just above injector. If the injector is 
ceramic, the top of the "bullet" should end 4-5 mm above 
the RF coils. If necessary, adjust the nebulizer flow 
by turning the knob below the nebulizer pressure 
regulator until this occurs. 

b. Alignment check 

On the spectrometer keypad press "CE". '!hen enter 257.6 
followed by ">- slew". Aspirate the 1. 000 ppm Manganese 
solution and observe the emission reading. With the gain 
set at 500, the emission reading should be about 1.200. 
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Align the torch box by moving it either slightly tcMards 
or away from the analyst until the signal is opt:intized. 

c. BEC determination 

1. ) Using the keyboard =ntrols of the spectrcxreter, 
set the following =nditions: 

PRINT-

SLIT -

O)NI' -

TIME -

EM. 

turned off. 'lhe red light beside the 
key should not be illuminated. 

L .02. 'Ibis is displayed digitally 
on the keyboard. 

turned on. 'lhe red light beside the 
key should be illuminated. 

0.2. 'Ihis is displayed digitally on 
the keyboard. 

turned on. 'lhe red light beside the 
key should be illuminated. 

SCAN + and SCAN -
0. 2 . 'Ihis can be checked by pressing 
"CHK" and then either the "SCAN+" or 
"SCAN -" key. If it is not correct, 
key in . 2 and press either the "SCAN 
+" or the "SCAN -" key. 

GAIN 600. 'Ihis can be checked by pressing 
"CHK'' and then "GAIN". 

2. ) Slew the monochromator to the low lN by entering 
178 and pressing " SLEW". 

3.) Press "AZ". 'Ihis will set the instrument readout 
to zero for zero intensity. 

4.) Aspirate the 1 ppm Mn solution. Set the 
monochromator to the Mn line at 257. 610 rnn by 
entering 257. 6 on the keyboard and "SlEW''. 

5.) Find the top of the 257.610 rnn Mn line by pressing 
"SCAN +" and "SCAN -" on and off very quickly in 
succession, so as to move the monochromator a very 
small amount at a time until a maximum reading is 
obtained. If the emission signal is too intense 
the instrument will display E03. If this occurs 
reset the photomultiplier voltage by pressing 
"GAIN". Also, if the signal is too weak, it can 
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be increased by pressing "GAIN". The instrument 
should read at least 1.200. When the signal is 
optimized, note the reading. 

6. ) Aspirate flame water until a m:ini1mJrn signal is 
reached and note the reading. 

8.) calculate the background equivalent concentration 
(BEC) by dividing the :minimum reading by the 
difference between the maxilnum reading and the 
minimum reading. 

BEC =min. reading/(max. reading-min. reading) 

The calculated BEC should be .050 or less. 

9.) Record the BEC in the ICP run log (figure 2). 

10. ) Press "HOlD" and "PRINT" • THIS STEP MUST BE 
PREFORMED BEFORE CONTINUING. 

d. Turn on the computer. Type idris and press "REitJRN". 
At the login: prorrpt, type i92 press "REitJRN". 

e. Graphics calibration 

Graphics calibration should be prefonned at least 
monthly. 

1.) First enter the element mode by pressing "Element" 
located on the top portion of the COI!pUter 
keyboard. Recall the desired element file by 
typing its name and pressing "Recall". The 
element file should show the date of the last 
graphics calibration. 

2.) Enter graphics mode by pressing "Graphics". Recall 
the graphics file corresponding to the previous 
element file recalled by typing the element file 
name and then "recall" . Aspirate the appropriate 
standard and press "Standard". Using the arrow 
keys move the cursor line until it crosses the 
maximum point of the peak and press " calib". 
Move the curser to the position of the desired 
background point or background points with the 
arrow keys and press "Back Corr". Save the 
graphics file by pressing "Store". 

3.) Enter element mode again by pressing "Element". 
The element file should now show the new background 
points and the new date of graphics calibration. 
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save these changes by pressing "store". 

4. ) Record any elements which have been recalibrated 
graphicly in the ICP run log (figure 2). 

4. calibration 

a. Recall the desired method file by pressing ''Utilities", 
followed by "L:ibracy Mode" and "List Method" which are 
indicated by the soft keys located below the catp.lter 
screen. Move the curser to the desired method file and 
press "Recall". Type a run file name of eight symbols 
or less and press "Data name". Press "Run Manual" and 
follow the prolt'pt on the computer screen. 

b. Aspirate Standard 1 and press "Standard". When all the 
elements in the Standard 1 have been calibrated, wash 
the capillary tubing in the wash beaker and proceed 
according to the computer pi"'llpt. Aspirate Standard 2 
and press the "Standard". Aspirate clean flame water 
for about two to three minutes and then press the 
"Blank". If undigested filtered sanples are to be 
analyzed, follow this procedure using standards !l'ade up 
in 2% nitric acid and a 2% nitric acid blank instead of 
flame water. 

E. Sarrple Analysis 

To analyze a sanple or quality control sanple, aspirate the sanple, 
enter the sanple name, and press "Sarrple". If a sanple concentration 
reads greater than the calibration standard for any element, then 
the sanple must be diluted and the sanple name should be followed 
by a colon which should be followed by the dilution factor. 

The following sequence should be followed when analyzing sanples by 
method 6010A: 



~ 

GIENVJRONMENTAL SERVICES 

'!ypical Analysis Sequence 

LINEAR RANGE 1 
LINEAR RANGE 2 
ICV 
ICB 
ICSABI 
CRI 
PfM 
PBS 
LCSW 
lCSS 
SAMPLE 
!XJPLICATE 
SPIKE 
(ro5T DIG SPIKE) 
CC\11 
CCB1 
SAMPI.E:S 
ICSABF 
CC\12 
CCB2 

SOPNo.: 11.38 
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If the sanples to be analyzed have been digested then all the 
calibration standards and quality control solutions used should 
be prepared using flame water. If the sanples to be analyzed 
are undigested filtered sanples or drinking water sanples, then 
all the calibration standards and quality control standards 
used should be prepared using 2% nitric acid. 

Record the analysis sequence, the instrument identification, 
the date, the analyst's name, the analyst's signature, the ti.me 
of analysis initiation, and the work order numbers on the bench 
sheet (figure 3). 

F. Quality Control Requirements 

1. LINEAR RANGE 

The linear range sanple is run ilnmediately after calibration 
when analyzing sanples by method 6010. The linear range sanple 
is the same solution that was used to calibrate the instrument. 
The linear range sanple result should be within 5% of the true 
value. When measurements for any element exceed the control 
limits, the analysis is void for that element. The problem 
must be corrected and the sanples reanalyzed. 
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2. ICV/CCV 
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The ICJ is run immediately after calibration when analyzing 
sanples by CLP methcxl., or immediately after the linear range 
sanple when runnin;J sanples by methcxl. 6010. The CCV is run 
after every ten sanples or every two hours. 'Ihe ICJ an:i CCV 
must be within 10% of the true value. When measurements for 
any element exceed the control limits the analysis is void for 
that element. The problem must be corrected an:i the. sanples 
reanalyzed. 

Acceptance Criteria 
ICJ 

Element Control L:imi ts (ppb) TrUe Value (ppb) 

Aluminum 1800 - 2200 2000 
Barium 450 - 550 500 
Beryllium 90 - 110 100 
Cadmium 450 - 550 500 
Calcium 9000 - 11000 10000 
Chromium 450 - 550 500 
Cobalt 450 - 550 500 
Copper 900 - 1100 1000 
Iron 1800 - 2200 2000 
Magnesium 9000 - 11000 10000 
Manganese 450 - 550 500 
Nickel 450 - 550 500 
Vanadium 450 - 550 500 
Zinc 450 - 550 500 

3. ICB/CCB 

The ICB and CCB are blank solutions. The ICB must be run 
immediately after the ICJ. A CCB must be run immediately after 
each CCV. The absolute value of the ICB and CCB measurements 
should be less than or equal to the EPA CRDL (IliD3. 01) . • 
otherwise, the analysis is void for that element. The problem 
must be corrected and the sanples reanalyzed. 
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4. ICSAB 

Element 
Aluminum 
Barium 
Beryllium 
cadmium 
calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Vanadium 
Zinc 

SOPNo.: 11.38 
Page 13 of 24 

CRPL Coobl 
200 
200 
5 
5 
5000 
10 
50 
25 
100 
5000 
15 
40 
50 
20 

'Ihe ICSA and ICSAB must be run at the beginning and end of each 
analysis run or at a minimLnn of twice per eight hour shift. 
ICSAB must be run immediately following ICSA. ICSA contains 
interferents. ICSAB contains analytes plus interferents. 'Ihe 
ICSA and ICSAB measurements must be within 20% of the tnle 
values. If any element is outside this lilnit, then the 
analysis is void for that element. 'Ihe problem must be 
corrected and the element should be reanalyzed. 

Acceptance Criteria 
ICSAB 

Element Control Limits (ppbl True Value (ppb) 

Aluminum 400000 - 600000 500000 
Barium 400 - 600 500 
Beryllium 400 - 600 500 
cadmium 800 - 1200 1000 
calcium 400000 - 600000 500000 
Chromium 400 - 600 500 
Cobalt 400 - 600 500 
Copper 400 - 600 500 
Iron 160000 - 240000 200000 
Magnesium 400000 - 600000 500000 
Manganese 400 - 600 500 
Nickel 400 - 600 1000 
Vanadium 400 - 600 500 
Zinc 800 - 1200 1000 
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5. CRI 

SOP No.: 11.38 
Page 14 of 24 

'Ihe CRI is to verify linearity near the CRDL. If sanples are 
being run by Jrethod 6010, then the CRI liUlSt be run at least 
once during the analysis. Specific acceptance criteria 
=ently do not exist. 

6. Pl'M/PBS 

'Ihe PEM and PBS are laboratory digested blanks. If qny elem=nt 
concentration in the digested blank is above CRDL, then all 
the sanples · associated with that blank which have 
concentrations greater than the CRDL and less than ten times 
the blank concentration liUlSt be redigested and reanalyzed for 
that element. If any elem=nt concentration in the digested 
blank is less than the negative of the CRDL, then all sanples 
associated with that blank must be reanalyzed. 

7. l.CSW/lCSS 

The l.CSW and lCSS are digested control sanples. 'Ihe l.CSW 
measurements must be within 20% of the true values. If any 
elem=nt concentration in the lCS is outside the control lilnits, 
then all the sarrples associated with that lCS must be 
redigested and reanalyzed. 

Element 

Aluminum 
Barium 
Beryllium 
Cadmium
Calcium 
Clrarnium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Vanadium 
Zinc 

Acceptance Criteria 
l.CSW 

Control Lilnits Cppbl 

1600 - 2400 
400 - 600 
80 - 120 
400 - 600 
8000 - 12000 
400 - 600 
400 - 600 
400 - 600 
1600 - 2400 
8000 - 12000 
400 - 600 
500 - 600 
400 - 600 
400 - 600 

Acceptance Criteria 
lCSS 

True Value Coobl 

2000 
500 
100 
500 
10000 
500 
500 
500 
2000 
10000 
500 
500 
500 
500 

'Ihe manufactur (ERA) supplied control lilnits are used unless 
otherwise specified. 
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8 • I:Xlplicates 

SOP No.: 11.38 
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One duplicate must be analyzed for each matrix type in each 
group of samples. If an element concentration is greater than 
or equal to five times the CRDL, then the % RPO should be 20%. 

%RPD = sample - dup X 100 
sample + dup 

2 

9. Matrix Spike and Post Digestion Spike 8aJ!Fles 

'!he spike sample analysis is designed to provide infonration 
regarding the digestion and methodology used for analysis. 
One spike is prepared for each matrix type in each group of 
samples. If the spike recovery for an element is less than 25% 
of the true value, and if the sample concentration 
corresponding to the spiked sample is less than four times the 
spike added, then a post digestion spiked sample must be run. 
'Ihe post digestion spike must be twice the sample concentration 
or twice the CRDL, whichever is greater. For purposes of 
calculating the % spike recovery, sample results less than 
the instrument detection limit (IDL), should be assumed to be 
zero. 

Element 

Aluminum 
Barium 
Beryllium 
cactrrium 
calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Vanadium 
Zinc 

8. Serial Dilution 

Aqueous (ppb) 

2000 
2000 
50 
50 
not required 
200 
500 
250 
1000 
not required 
500 
500 
500 
500 

Solid (ppbl 

not required 
2000 
50 
50 
not required 
200 
500 
250 
not required 
not required 
500 
500 
500 
500 

One serial dilution is prepared for one sample of each matrix 
type in each group of samples. If the element concentration 
is fifty times the IDL or greater, then the % difference 
between the serial dilution and the sample should be 10%. 
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% Difference = sample - dilution x 100 
sarrple 

G. Instrurrent Shut D:lwn 

1. Aspirate flame water for several minutes to clean nebulizer 
tips arrl spray chamber. 

2. Press blue "RF OFF" button. 

3. Stop the peristaltic punp arrl release the tension on tubing. 

4. TUrn off the gas flaws. 

5. TUrn off the cooling water. 

6. Flip the circuit breaker on the power unit down. 

7. If no other instruments need argon, close valve on main liquid 
argon dewar in cylinder storage room. 

8. leave the ICP software by pressing "quit" followed by "Y". 

9. To transfer data files to a floppy disk, insert a disc in the 
top disc drive. At the login: prompt type root. Type cd 
usr/as/data. Type wribrn o follc:Med by the file name of the 
data file to be transferred. 

10. Before turning the computer off type shutdown, arrl wait for 
the "ok to power down" prompt. 

H. Trouble shooting and corrective action 

1. Problem: 

Action: 

2. Problem: 

Action: 

Stable plasma will not start. 

Cleek the system for leaks. Tile Nebulizer pressure 
should be between 20 - 50 psi for ceramic injector 
with nebulizer gem tips. Cleek the quartz torch 
for oxidation or melting. A new torch may be 
needed, or torch o-rings may need replacement. 
It may help to raise the auxiliacy flc:M to 0.6l!m. 

Stan::lard emissions are different than normal 
readings. 

ICP may not have reached thennal equilibrium. 
Cleek the plasma flc:M, the lc:Mer the flc:M the 
hotter the plasma arrl the higher the emissions for 
both the element arrl the background. 
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3. Problem: 

Action: 

4. Problem: 

Action: 

5. Problem: 

Action: 

VI. Safety 

A. Equipment 

1. lab coat 

ICV fails for an element. 

SOP No.: 11.38 
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'Ihe instrument may need to be recalibrated. 'Ihe 
graphics files may need to be recalibrated. 'Ihe 
sample injection tip may need cleaning or 
replacement. 

ICB fails for an element. 

'Ihe instrument may need to be recalibrated. 'Ihe 
graphics files may need to be recalibrated. New 
background points may need to be selected for the 
graphics and element files. One of the solutions 
or the spray chamber may be contaminated. 

ICSA or ICSAB fails for an element. 

'Ihe instrument or the graphics files may need to 
be recalibrated, or new background points may need 
to be selected for the graphics and element files. 

2. Safety glasses 
3. Gloves 

B. Potential hazards 

1. All samples and solutions are in 10-20% HCl and may contain 
high concentrations of metals a well. Safety glasses should 
be worn to protect the eyes from acid splashes. Gloves and 
lab coats should be worn to protect the hands and skin from 
spills or splatter. If any solution is spilled on the skin, 
wash the area immediately with plenty of water and notify a 
supervisor. If any solution is splashed in the eyes, rinse 
immediately and thoroughly in an eyewash basin and contact a 
supervisor immediately. 

2. 'Ihe ICP uses high voltage electricity and generates an RF 
field, so there is a potential risk of electrocution if 
shielding is circumvented. 'Ihe Perkin-Elmer ICP has numerous 
safety interlocks to shut off power to the RF coils if there 
is a break in the shielding around the coils, if the supply 
of cooling water is lost, or if there is a loss of argon 
pressure. 

If there is a short in the ICP, immediately turn off the ICP 
by pressing the blue "RF OFF" button or by turning one of the 



,..,. 
c;,c_JT£NVIRONMENTAL sERVIcEs 

SOP No.: 11.38 
Page 18 of 24 

large red emergency knobs. Leave the roam if any Sl!Oke is 
emanating from the ICP, since it may oontain poisonous 
substances. Allow the Sl!Oke to dissipate before returning. 
Call Perkin-Ellner Service. 

VII. Disposal Requirements 

l. After analysis san;:>le digestates must be held for six I!Onths, after 
'Which they are disposed of in aooordance with the Hazardous Waste 
Disposal Procedure. 

2. All other non hazardous solutions may be washed down the drain with 
oopious amounts of water. 

VIII. Reporting Requirements 

l. The case number, date, instrument ID, analyst's initials, and page 
number or source of all standard and quality oontrol solutions must 
be reoorded on the first page of raw data. 

2. The ICP run log (figure 2) l!IUSt be filled out for each day's 
operations. The date, plasma flow, viewing height, nebulizer flow, 
nebulizer pressure, auxiliary flow, RF power, BEC l!IUSt be reoorded 
at the top of the page. In addition, each run must be reoorded 
aooording to work orders, fraction numbers, data file name, elements 
oorrpleted, and analyst's initials. If any maintenance is preformed, 
it l!IUSt be recorded in the spaces provided. 

3. If any maintenance is performed, routine or non-routine, the 
Maintenance log for the affected ICP shall be filled out (figure 4). 
This shall accompany all field service reports. 

4. Record all solutions made in the ICP Calibration Standards logbook 
(figure 1) . 

•. 
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Element 

Zinc 
Cadmium 
Cobalt 
Nickel 
Barium 
Manganese 
Iron 
<llromium 
Magnesium 
Vanadium 
Aluminum 
E!eJ:y llium 
Calcium 
Copper 

Table 1 

CRDL Cug/Ll 

20 
5 

50 
40 

200 
15 

100 
10 

5000 * 
50 

200 
5 

5000 * 
25 

* - May also be performed by FIAA 

FIAA = Flame Atomic Absorption 

GFAA = Graphite Furnace Atomic Absorption 

SOP No.: 11.38 
Page 19 of 24 
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Figure 1 
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CP ENVIRONMENTAL SERVICES **'*** METALS WORKING STANDARDS LOGBOOK ,._. 
Doc1.11lent Control No. :6e I "5 Page No. ; 31 a. Type : Date Prepared: Initials: _____ _ 

Matrix: Date of Expiration: Supervisor: _ _, __ _, 
AxB/C Std Source Date of 

Starting Volume Final Final page f) or Expir,e 
Element Conc<ppm) Addedrmll Volume<ml) Conc<ppml lGP tp no) 

Zinc Zn. ___ _ 

Beryllium Be __ _ 

Cadmium Cd __ _ 

Manganese Mn~--

Barium Ba __ _!_ 

Cobalt Co __ _ 

Copper cu, __ _ 

Vanad.ium v __ _ 

Chromium cr __ _ 

Nickel Ni __ _ 

Iron Fe __ _ 

Aluminum Al __ _ 

Magnesium M"---
Calcium c., ___ _ 

Arsenic As ___ _ 

Selenium Se __ _ 

Silver A._ __ 

Lead Pb __ _ 

Thallium 

Comments: _______________________________ _ 
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INSTRUMENT JD NO.: 6000 

VIEWING HEIGIIT: 

NEB. PRESSURE: 

R.F. POWER_(l.25): 

ENERGY: 

Figure 2 

GP ENVIRONMENTAL SERVICES 
ICP ANALYSIS RUN LOG 

SOP No.: 11.38 
Page 21 of 24 

DOCUMENTNO.: GP /{,2 

DATE: 

mm PlASMA FLOW: Umin 

psi NEB. FLOW: Umin 

Kilowatts AUXILLIARY FLOW: Umin 

B.E.C. ( < 0.05 ): 

WORKORDER FRACTIONS DATAFILE TIME ELEMENTS ANALYST 

NUMBER COMPLETED 

' 

I 
I 

. 

COMMENTS: 
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Figure 3 

INSTRUI!EN'I ID·---------

CP ENVIRONMENTAL SERVICES 

BENCH SHEET FOR ICP 

DATE OF ANALYSIS _________ _,._ DATE OF REVIEII·-------------
ANALYST NAME. ____________ _ REVIEIIER'SNAME. _____________ _ 

ANALYST SIGNATURE. __________ _ REVIEIIER' S SIGNATURE. _____ _;_ ____ _ 

TIME ANALYSIS INITIATED·-------- 1/0RK ORDER NUM!lER.-============ CASE. _________ _ SDG ___________ _ 

INDUCTIVELY COUPLED PLASMA 

ID D F COMMENTS ID D F COMMENTS ID D F COMl!<NTS -· 1. rev 25.CCV 49 .CCV 
2. lCB L6.CCB 50.CCB 
3. 27. 51. 
4. 28. 52. 
5. 29. 53. 

, .. 30. 54. 
7. 31. 55. 
8. 32. 56. 
9. 33. 57. 
10. 34. 58. 
11. 35. 59. 
12. 36. 60. 
l3 .CCV I J7 .CCV 61. CCV 
14.CCB , 38.CCB 62.CCB 
15. -

1 39. 63. 
16. 40. 64. 
17. 41. 65. 
10. ,42. 6o. 
19. 43. 67. 
20: 44. 68. 
21. 45. 69. 
LL. 4o. 70. 
23. 47. 71. . 24. 48. 72. 
COHMENTS: 
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Figure 4 

GP Envi.rcnnental services 
Perkin ElJier Maintenan:::e I.og 

SOP No.: 11.38 
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!Bte Prd:>lem Clcctlrsi : ---------- !Bte Service Technician contacted 

!Bte service Technician carne Service Perfonred By : 

Description of Prd:>lem : 

Initiated By 
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START 

I 
Is sample 
aqueous or 

solid? 

solid 

Use SOP 
11.35 

Figure 5 

ICP OPERATION, CALIBRATION AND QUANTITATION OF HSL METALS 

! UseSOP. 
aqueous I 11.36 

I I 

i 

I 
I 

I 
I 

[ 

I Prepare standards 
land QC samples 

I 
i Set up, stabilize 

instrument 
' I 

I Calibrate Instrument 
! 

I Does LR, ----------':Analyze linear range 
QC samp. ; and QC samples 

ass crit. I 
Analyze samples 

i 
I 
! 

i 

! 
I 

'Analyze CCV and CCB : 
, every 10 samples ' 

• Instrument shut down 
I 

I 

STOP 
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Effective D:tte: 
Version Nlmiber: 
Initiated By 
Approve::lBy 

July 1995 

Page 1 of 19 
SOP No.: 11.41 

Title 

Scope 

GJ:apllte Furnace Analysis for Arsenic 

'Ihe method detaile::l in this procedure is for the analysis of water, 
soil, se::liment, sludge and other solid waste digestates for arsenic 
by graphite furnace atomic absorption spectroscopy in a=rdance with 
sw 846 method 7060. 

I. RJRroSE 

~e quantification of Arsenic by graphite furnace. All sanples are 
digested in a=rdance with SOP 11.35 or SOP 11.37 prior to analysis. ~e 
digestate holding t:ilne is 180 days. 

II. REFERENCES 

sw 846 method 7060A 

III. Equipment and Supplies 

• Eppendorf pipetters and pipette tips 

• 1000 1'1 

• 100 1'1 

• 5 or 10 ml disposable polystyrene beakers 

• 2 rn1 autoanalysis disposable sanple cups 

Perkin Elmer Graphite Furnace (Zeeman 3030) 

• Autosanpler (AS 60/70) 

• Perkin Elmer or &!ck Scientific pyr=ate::l graphite tubes and 
platforms 

Light Source (Electrodeless Discharge I..anp (EDL) or Hollow cathode 
I..anp (HCL) ) 
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• Argon gas (cryogenic liquid source) 

• EDL l'ciNer supply (for an EDL lanp) 

N. REI\GENIS 

• 5% Nickel Nitrate solution: 

SOP No.: 11.41 
Page 2 of 19 

Dissolve 24. 78 grams if ACS reagent grade Ni (N03 ) 2 X 6 H,O in 
deionized water and bring to 100 llll in volumetric flask .. 

• 1000 ppm certified liS standard. 

Furnace Water - Deionized water with 1.25% Nitric acid and 0.18% 
Hydrogen Peroxide 

Add 125 lllls of ccncentrated Nitric acid and 60 lllls H,O, (30%) to 10 
liters of deionized H,O. 

Deionized H,O AS'IM 'IyPe II or equivalent. 

ICV, CCV and LCS Standards currently supplied by HIGH RJRITY 
S'l'1INJ:WID3 • 

LCSS Standards current! y supplied by ENVI:R<X1ENTAL RESOORCE 
ASSOCIATES (ERA). 

V. PROCEI:XJRE (See Figure 7 for flow chart) 

A. Standard Preparation 

1. Prepare a blank with Furnace H,O 

2. Prepare Stock Solution 1 (10 ppm) from the 1000 ppm standard 
solution. Prepare Stock Solution 2 (1000 ppb) from the 10 ppm 
Stock Solution 1. Prepare the Stock Solution 3 (500 ppb) from 
the 1000 ppb Stock Solution 2. Preparation pararreters are 
given below. Prepare in disposable beakers Standards 1 (100 
ppb), 2 (50 ppb), and 3 (10 ppb) from Stock Solutions 1, 2, 
and 3, respectively as described below. 

Stock 1 = (0.02 lllll (1000 ppml = 10 ppm or 10000 ppb 
2 ml Furnace H,O 

Stock 2 = (0.20 mll (10 ppml = 1000 ppb 
2 ml Furnace H,O 

Stock 3 = (1.0 mll (1000 ppbl = 500 ppb 
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2 ml F\lrnace H,O 

Std. 1= (0.20 ml){1000 odb) 
2 ml F\lrnace H,O 

Std. 2 = {0.20 ml)(500 odb) 
2 ml F\lrnace H,O 

Std. 3 = (0.20 ml) (100 oobl 
2 ml F\lrnace H,O 

= 100 ppb 

=50 ppb 

= 10 ppb 

SOP No.: 11.41 
Page 3 of 19 

3. 1000 ppb will be used as the analytical spiking solution. 

4. label four sanple cups: 10 ppb, 50 ppb, 100 ppb, an:i blank. 
Add 20 1'1 of the 5% Nickel Nitrate solution to four sanple cups 
an:i add 1 ml of each =ncentration of standard to its 
respective cup and 1 ml of furnace water to the fourth for the 
blank. 

5. Prepare standards daily. 

B. QC Preparation 

1. Using ICIJC, prepare the ICIJ and CCV's in a sanple cup with 20 
1'1 of the 5% Nickel Nitrate solution as follows: 

(10 ul of ICVC) = a final =ncentration of 50.0 ppb 
lml 

True Value of ICIJC = 5000 l'g/L 

2. ICB and CCB preparation is the same as the preparation for the 
blank standard. 

3. A CCV (ICIJ) and a CCB (ICB) must be run for every ten sanples 
analyzed, at the beginning of the run and at the en:'! of a run. 

c. Sample Preparation 

1. Treat preparation blanks (PB) , laboratory =ntrol sanples 
(LCS), digested spikes, and duplicates as sanples. 

2. 'Ihe LCS soil needs a dilution before analyzing. Cleek the 
certificate of analysis to determine what dilution will be 
needed. 

3. 'Ihe LCS water (LCSW = IVC) does not need dilution. 'Ihe true 
value is 50.0. 

4. Add 20 1'1 of the 5% Nickel Nitrate solution to all sanple cups 
to be used for the analysis. 
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5. To these sample cups add one ml of sample. 

6. Analytical Spike Preparation 

SOP No.: 11.41 
Page 4 of 19 

A 20 ~ analytical spike is required of all samples, prep. 
blanks, lCS 1 s, and duplicates. It is not required on a 
digested spike. 

Prepare an analytical spike (using 1000 PIX> spiking solution 
prepared with the standards) in a sample cup with 20 1'1 of the 
5% Nickel Nitrate solution as follows: 

(20 ul of 1000 ppbl = 20 pP:> + the sample concentration 
1ml 

7. Prepare an Arsenic bench sheet (Figure 4) in the following 
sequence: 

a) ICIJ 
b) ICB 
c) CRA (the lowest standard in the calibration line) 
d) PB (either water, soil or both; see QC rules) 
e) PBh 
f) lCS (either water, soil or both) 
g) lCSA 
h) Sample 
i) SampleA 
j) SampleD (duplicate) 
k) SampleDA. 
1) SampleS (digested spike) 
m) CC\Tl 
n) CCBl 

The "A" following the sample indicates the analytical spike. 
It may be necessary to run a CCV and CCB before 10 samples have 
been run to avoid splitting up an analytical spike and its 
sample. 

The Benchsheet is created directly in the computer which 
utilizes the Multipro software program. 
This program is able to acquire data directly from the 
instrument. 
To use this program, turn the computer on. 
MENU will appear on the screen with the following sut:menu: 

1. ANALYST Is NOI'EB)()K 

2 • NE'TW:)RK 

3 • EMERGENCY I.OCAL ANALYST NOI'EOOOK OPERATION 
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Type 1 and the password. 

SOP No.: 11.41 
Page 5 of 19 

Select the printer to which you want your work directed to. 

'Ihe Multipro screen will then appear with the menu: 

"System, Analysis, Methods, Data Entzy, Export Data, Reports". 

Go to method and load. Press "Enter", and type AS. 

Go to "Analysis" select "Add New Run". 

Tiler~ name your nmfile, your initial, date of the run and run 
rn.nnber • Press 11Enter • II 

Go to "Inc:orrplete backlog". Here you are automatically loading 
workorder(s) that you want to run. You can load by department 
or by testcode. 
To load by department, type "INGF", or type "206_2" or "7060" 
whichever is applicable if you are loading by test code. 
'Ihe list of workorders will then appear, Press "Enter" on any 
workorder you choose. Press "FlO" when you finish your 
selection to load the selected workorder(s). Enter "Y" for 
default of analytical spike "AS." 

Go to "Data Entzy" and hit "Enter". 

Select ''Modify data". 
Go to Edit Sequence. All the loaded workorder 
should be here. Modify your benchsheet to reflect what it 
should look like. Insert the approriate quality controls where 
they should be by using the insert key. 
'Ihe quality control requirements must be met. 
Please refer to the quality control section of this procedure. 
When this is completed then go to "Acquire Data." 
Press "Enter" and again press "FlO" to commit. 
In the default m::x:l.e type "IR" (Linear Re;Jression) . 
Enter the number of replicates. 
Enter "Y" to to record time of runs. --
'!hen press "FlO" one more time to start acquiring your data. 

Note: 'Ihe "PRINT" key on the instrument must be on for the 
multipro to acquire data. 

D. 'l\lning and calibration of Instrument 

1. Turn on the furnace in the following sequence: 

a. cooling water on 

b. furnace power on 
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c. computer screen on 

d. printer on 

SOP No.: 11.41 
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2. Make sure there is enough deionized water in the white plastic 
water bottle located un:ier the autosanpler. 

3. Clleck the graphite tube to see if it is still usable.. (Press 
the "furnace" button to open the furnace where the tube is.) 
If it is overly charred or bent, replace the tube and platform. 
Make sure the injection hole is lined up correctly. 

4. Attach the light source (EDL or HCL) • 

a. For EDL: 

1) Attach to cable running to EDL ~ supply. 
2) Turn on pc:Mer supply. 
3) Start the 1N light with the ''1N starter". 
4) Turn the power supply to 250. 

b. For HCL: 
1) Plug into GFA 
2) Set to 10 amps on program page. (later) 

5. Press "user index" control key to find user index page. 

6. Select the method # that corresponds to Arsenic by entering 
in the number and pressing "recall" control key. A method that 
has already been set up will appear (Figure 1) . 

7. Set the wavelength at 193.7. Set the slit width at 0.7 nm. 

8. Press the "set up" control key for the "SET UP M::>DE rnS'I'RlJMENT" 
page. Adjust the lamp by turning the metal knobs by the lamp 
to gain the maximum energy. Press the "gain" key to rescale 
and increase energy. The energy should be approxilnately 50. 
The lamp will need some time to warm up (15-30 min.). 

9. Go to the "J?RCX;RAM rnSTRUMENT M::>DE" page by pressing the "prog" 
key. Advance or backup through this page by using the keys 
at the bottom. This page should appear as shown in Figure 1. 
If using a hollCM cathode lamp, set the amps at 10 or whatever 
is required by the lamp manufacturer. 

10. Press the "prog" button again for the "PROGRAM M::>DE HGA 600" 
page. Use the keys on the bottom to move around the screen. 
The first two steps are the drying tenperatures; the second 
two are the pretreat tenps.; the third is the atomization 
terrp.; and the last is the burn off temperature. The ramp time 
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is the tilne the furnace takes to reach the conespon:ling 
temperature arxl. the hold tilne is how lon;J tllat t.enq:>erature is 
held before the next step. 'lhe set up on this page should be 
as described in Figure 2. 

11. Press the "prog'' button again to go to the "PR:lGRAMMING M:>DE 
AUIOSAMP!.ER" page. Use the keys at the bottom to IIOVe aroun:l. 
the screen. Enter the location of which your standards (1-4) 
arxl. sanples (starting at location 5) are in the autosanpler. 
Enter in the injection volume specified for the starxl.ards arxl. 
sanples (See Figure 3). Now you are ready to begin the 
analysis. · 

E. sample Analysis 

1. Press the "run" button arxl. a screen with a blank graph will 
appear. 

2. If a "check" key at the bottom of the page appears, press this 
first. 'Ibis will tell you if there is anything wrong with the 
program set up. 

3. NCM press the "sanpler reset" key at the bottom of the screen. 
'Ibis resets the autosanpler. 

4. NCM press the "sanpler onjoff" key at the bottom of the screen. 
'Ibis starts arxl. stops the autosanpler. 

5. Make sure the printer is on line arxl. press the print key to 
print out the resu1 ts. 

6. When the last starxl.ard is running, press the "autosanpler 
onjoff" key again to stop after the last starxl.ard. Cleek the 
calibration. 'lhe correlation must be at least . 995 or better. 

7. Record the absorbance of the highest starxl.ard in the Graphite 
Furnace Run Log, located at each furnace instrument. 

8. Enter in the number of the first sanple in the autosanpler, 
a period arxl. then the number of the last sanple (ex. 1.32). 
'Ibis will tell the autosanpler where to stop. Now press the 
"autosanpler onjoff" key again to start the analysis of the 
sanples. 

9. A "run finished" will appear on the screen when the run is 
CO!Ipleted. 

10. Fill out the Graphite Furnace Run Log (Figure 5) for sanples 
or cases run tllat day. 
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other key functions: 

SOP No.: 11.41 
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11. "Cent" enables you to see a bar graph of the relative signal. 
Also, by using the keys at the bott.am of the screen, the 
instrument can be autozeroed, the injector can be flushe:i with 
DI water, arrl the injector can be l!CV'e:i into arrl out of the 
DI water. 

12. "Display Graph" displays the graph of the sample that was run 
last. 

13. "Display carib. " displays the calibration curve. 

14. "Display SUppl" displays the absorbances arrl the results. 

15. "New keys" allows you to start the calibration from the middle 
if one of the calibration points was off. 

16. "store" stores the method in the user index. 

17. "Print Screen" prints the screen displaye:i. 

18. "Print" prints the results. 

'Ihe keys at the bottom of the display screens: 

19. "HGA onjoff" turns the furnace on or off. 

20. "Manual temp. " turns the furnace temp. on until you press it 
again. 

21. "Skip Step" skips the current step arrl progresses to the next 
one. 

22. ''Manual Position" tell the autosampler to run the specific 
sample entere:i. 

F. Trouble Shooting arrl Corrective Action 

1. 'Ihe calibration curve is belCM .995. 

a. 'Ihe standards may need to be remade. 

b. 'Ihe temperatures or times may need to be adjuste:i. 

2. 'Ihe values are all coming out very lCM or zero. 

a. Make sure the autosampler is injecting into the graphite 
tube. 
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3. 'Ihe values are low. 

a. 'lhe tube l!'aY need changirg. 

4. "High tube inpe::ience" error message appears. 
a. 'lhe tube needs changirg. 

SOP No.: 11.41 
Page 9 of 19 

5. "'lhe :instrurrent cannot set gain (no energy)" error message 
awears;. 

a.. Check the wavelength 

b. Cleek to see if the pc:Mer supply is on. 

c. Make sure nothirg is blocking the light source. 

d. Cleek to see if the correct lamp is connected. 

6. I CIT fails 

a. Cleek absorbances of standards for possibility of 
incorrect dilution. 

b. Remake IC\1 and if it still fails, recalibrate and try 
again. 

7. High negative values. 

a. 'Ihere is a high l!'atrix interference and the sample needs 
to be diluted. 

G. calculations 

1. % Recovery for IC\1, CCV's, LCS 

Obtained value X 100 
True Value 

2. % Recovery for spikes and analytical spikes. 

Spike value - Sample value X 100 
Spiked cone. 

3. If the value is below the IDL, a zero is used for calculations. 

VI. ~ CONTROL 

A. 'lhe instrument must be calibrated every tilne a new run is started 
or every 24 hours. 
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SOP No.: 11.41 
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B. After a new calibration, the run nrust begin with an ICV follc:Med by 
an ICB and a CRA. 

c. QC's and blanks must be run liiNery ten samples or liiNer'f two hours 
(whichliiNer is m::>re frequent) . 

D. A Prep blank, LCS, !Alplicate, and Digested Spike must be run for 
liiNery srx; or liiNery 2 0 samples within an srx; (soil for soil sarop1es, 
water for water samples, or both for both matrices). 

E. The coefficient variation must be < 20% 

F. % Recoveries or limits: 

ICV 
CCV 
ICB 
CCB 
PB 
PSi\ 
LCSW 
LCSWA 
LCSS 
LCSSA 
SAMPlE-A 

± 10% 
± 10% 
Less than the lc:Mest standard 
Less than the lc:Mest standard 
Less than the lc:Mest standard 
± 15% 
± 20% 
>40% 
between 273.5 ppb and 830 ppb (ERA 220 7/94) 
>40% 
± 15% 

1. If the ICV fails, the adjustments nrust be nade and the 
instrument recalibrated. 

2. If a CCV fails, the run nrust be stopped, the instrument 
recalibrated and the preceding 10 saroples must be rerun. 

3. If the ICB fails, autozero the instrument, recalibrate and run 
again. If it still fails, check for contaminants in the 
furnace water or the natrix modifier. 

4. If a CCB fails, stop the run, autozero and recalibrate. The 
preceding 10 saroples nrust be rerun. 

5. If a prep blank fails, rerun once. If it still fails, the 
samples are contaminated and must be redigested. 

6. If FBi\ fails, the spiking solution nrust be remade and the PB 
and FBi\ nrust be rerun. If it still fails, there are 
interferences and the saroples must be redigested. 

7. If an LCS fails, rerun once. If it still fails, the samples 
nrust be redigested. 
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SOP No.: 11.41 
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8. If an ICSA fails, :rerun the lCS and lCSA once. If it still 
fails, there are interferences and the sanples must be 
raligested. 

9. If an analytical spike of a sanple is between 40% and 85%, an 
MSA is required. Exception: if the spiked result is > 3 X 
the value of the sanple. 

MSA Preparation: Using the sanple result, spike the 
sanple at 50%, 100%, and 150% of that value using 
standard solution 1000 ppb. Only a single injection is 
required. If the correlation is below 0.995, :rerun once. 

10. If the analytical spike of a sanple is < 40%, dilute and :rerun. 

VII. SAFEI'Y 

A. 

B. 

Equipment 

1. Lab coat 

2. Safety glasses 

3. Plastic gloves 

Potential hazards 

1. UV light source is hazardous to the eyes if looked at directly. 

2. '!he furnace temperature is very high. Wait a minute before 
checking tube in furnace after operating. 

3. Fumes emitted from the furnace are potentially hazardous. A 
ventilation system provided over each furnace to renove these 
fumes. 

VIII. DISFOSAL ~ 

A. '!he sanples are held for three IIOnths in a storage room. 

B. '!he sanples are neutralized and washed down the drain a=rding to 
SOP 9. 1, Hazardous Waste Disposal. 

IX. REroRI'ING ~ 

A. 1. '!he raw data must be recorded in ink and must contain on the 
first page: 

a. Analyst's initials 

•. 
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b. Date 

c. Element analyzed 

d. stan:Jard source ani lot # 

e. ICV source 

f. Work order 

SOP No.: . 11.41 
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2. Each sanple must be identified in the raw data by the 
appropriate name designated by the client. 

3. Each sanple I!DJSt have an analysis time ass=iated with it in 
the raw data. 

4. MSA analysis I!DJSt be accorrpanied by the correlation, calculated 
value, slope, ani intercept in the raw data. 

5. 'Ihe following infonnation must be recorded in the Graphite 
Furnace Run Log (Figure 5): date, element, highest st.arrlard, 
units of highest st.arrlard, lanp energy, time, absorbance, 
analyst's name, work order #, ani fractions run. 

6. 'Ihe following infonnation must be recorded on the Arsenic 
Bench Sheet (Figure 4): instrument ID, date of analysis, 
analyst's name ani signature, review date, reviewer's 
signature, work order number, time analysis initiated. 

7. All maintenance, both routine ani unexpected, shall be recorded 
on a Maintenance Log sheet (Figure 6) which is kept in the 
''Maintenance Ipg" Book for each instrument. 
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Figure 1 

Furnace Program · main page 

PROGRAMMING MODE INSTRUMENT USER METHOD # 01 AS 

ELEMENT: AS WAVELENGTH (NM): 196.7 SLIT (NM): 0.7 

SOP No.: 11.41 
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DATE: --

PYRO COATED TUBE WITH PLATFORM · MAX POWER HEATING · GAS STOP · MATRIX MOD. 

PRETREAT TEMP: 1300 ATOMIZE TEMP: 2300 CHARACT.MASS (PG) 17.0 

1. TECHNIQUE: ZEEMAN 2. LAMP CURRENT (MA): 0 << USE EDL 

2. SIGNAL PROCESSING: PEAK AREA 3. CALIBRATION: LINEAR 
4. TIME (SECONDS): 5.0 5. READ DELAY (SECONDS): 0.0 

7. SCREEN FORMAT: 0.2 GRAPHICS 8. PRINTER: OFF « MUST BE OFF 

9. RECORDER SIGNAL: 0.2 CONT ABS 10. RECORDER EXP: 1000 

11. STATISTICS: 2 AVG. & SD & CV 12. NOMINAL WEIGHT 1.0 
13. ROLLOVER(ABS): 1.5 14. BG SCALE: 0.2 

15. S1: <<LEAVE ALL ENTRIES FOR STANDARD EMPTY 
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Figure 2 
v 

SOP No.: 11.41 
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Furnace Program heating times and temperatures 

PROGRAMMING MODE INSTRUMENT USER METHOD # 01 - AS ll'JE: ---
ELEMENT: AS WAVELENGTH (NM): 196.7 SLIT (NM): 0.7 PYRO COATED TUBE WITH PLATFORM - MAX POWER HEATING - GAS STOP - MATRIX MOD. PRETREAT TEMP: 1300 ATOMIZE TEMP: 2300 CHARACT.MASS (PG) 17.0 

STEP FURNACE TIME INTERNAL NUMBER TEMPERATURE RAMP HOLD GAS FLOW READ RECORDER 1 120 1 15 300 2 220 5 5 300 3 1100 5 5 300 
4 20 1 5 0 5 2300 0 5 0 * 6 2700 1 3 300 
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Figure 3 

SOP No.: 11.41 
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Furnace Program - Autosampler controls 

PROGRAMMING MODE AUTOSAMPLER 

SOLUTIONS 
BLANK 
STANDARD 1 
STANDARD 2 
STANDARD 3 
STANDARD 4 
STANDARD 5 
STANDARD 6 
STANDARD 7 
STANDARD 8 
RES LOPE 
MATRIX MODIFER 1 
MATRIX MODIFER 2 

LOCATION 

SAMPLE 01 TO 40 WITH MODIFER -
SAMPLE ·· TO ·· WITH MODIFER · 
REGAL LOCATIONS: 

USER METHOD # 01 - AS 

VOLUME 

20 

BLANK VOLUME 
20 

NUMBER OF INJECTIONS: 01 

DATE: 

NOTE: Add 20 uL 5% nickel nitrate modifer to 1.0 ml of standards and samples 
prior to loading onto autosampler. 
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lATA FTLE: AS71095A 

INSTRUMENT FILE: JS71095A 

SEQ LAB !0 

1 0.00 ug/L 
2 10.0 ug/l 

30.0 ug/l 

4 100 ug/L 

rev 
6 rca 

7w 
8 PB\1 07·07·95 
9 "B\1 07·07·95A 

10 PBS 07-07·95 

11 PBS 07·07•95A 

12 LCSIJ 

13 LCSOIA 

14 LC:SS 

~5 LCSSA 

16 ccvt 
17 CCS1 

18 9506132•Q2E 

19 9506132-0ZEA 

20 9506132·02EO 
21 9506132-DZEDA 

Z2 9506132·02ES 

23 9506132-G4E 

24 9506132·04EA 

Z5 9506132·06£ 
26 9506132·06EA 

27 a:vz 
2B ct82 • ~ 

29 9506133•01E 
30 9506133·01EA 
31 9506133·02.E 
32 9506133-0ZEA. 
33 9506133-0lE 
34 9506133·03EA. 
35 9506133-04E 
36 9506133-0I.U 
37 9506133-0SE 
l8 9506133-0SEA 

CASE: 

Figure 4 

BENCH SHEET 
ARSENIC 

INSTRUHEHT: 3209 

CLIENT !0 

so 
S10 

s.JO 
5100 

rev 
rca 

,,.. 
PB\1 07·07-95 

PB'o/ 07·07·95A 

PBS 07·07·95 
PBS 07·07-95A 

LCS\1 

LCSIIA 

LCSS 

LCSSA 

CCY1 

CCSl 

E36-N24·00-126 
E36-N24·00-126A 
E36-S\l24·00· 1260 

E36·S\l24·00· 1260A 
E36·S\l24·00·126S 

E36-N24·00·129 
E36·S\l24·00· 129A 
E36·S\IZ6A·OO· 133 

f36-SV26A·00-133A 

CM 
ctll2 

E36•SD24·01·12! 
E36·SD24-01·12!A. 
E36-SS24·01 -131 

E36·5S24·01·131A 
E36-SS19•01·139 

!36•5519•01 -139A 
E36-Sl24-0t-13Z 

E36•SD24•01·13V. 
E36·!iZIZ6A·01 -135 
E36·SD26A·01·135A 

MATRIX 

\.lATER 

io'ATER 

\lATER 

IIATER 

lo'ATER 

I.IATER 

IJATER 

'.lATER 

lo'ATER 

SOIL 

SOIL 

IIATER 

lo'ATER 

SOli. 

SOli. 

io'ATER 

WATER 

I.IATER 

I.IATER 

WATER 

W.ATER 

lo'ATER 

WATER 

\.lATER 

\lATER 

\lATER 

\lATER 

\lATER 

"''' saiL 
SOIL 

SOIL 

"'" "'" "'" "'" "'" "'" 

O!LIJTIOH 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

50.00 

50.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

!.DO 

1.00 

1.00 

\.00 
\.DO 

\.00 
1.00 

\.00 
1.00 

39 CM CCV3 \lATER 

\lATER 

" rn-,-r:·9~ 

1.00 

1.00 40 C:S3 Cc:BJ 

SOP No.: 11.41 
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-; -
~)-I)~- i :;) 

G\ _r-ob- 1'-t{ 

c. \•:..J0-(-t1 

'i ;'~<>b. ( 7'1 
P1ge 1 

ar- =-~- <-lP 
stlG: ~i·l..:l 
ANAL Y2ED: 07 /10!95 

SIZE 
100.000 

100.000 
100.000 
100.000 

100.000 
100.000 

100.000 
100.000 

100.000 

1.000 

1.000 
100.000 

100.000 

1.000 

1.000 

101J.QOO 

100.000 

100.001] 

100.000 

100.000 
100.000 
100.000 

100.000 
100.000 

100.000 
100.000 

100.000 
UXI.OOQ 

VOL\.'ME %SOLIDS ~NAL '!'ZED 

100.000 .• 100.00 07!10/95 06:2.1 
100.000 100.00 07/10/95 06~4 
100.000 100.00 07/10/95 06:27 
100.000 100.00 07/10/95 06:30 

100.000 100.00 07/10/95 06:33 
100.000 100.00 07/10/95 06:36 

100.000 100.00 07/10!95 06:39 
100.000 100.00 07/10/95 06:42 
100.000 100.00 07!10/95 06:45 
100.000 100.00 07/10/95 06:48 
100.000 100.00 07/10/95 06:51 
100.000 100.00 07/10/95 06:54 
100.000 100.00 07/10/9'5 06:57 
100.000 100.00 07!10/95 07:00 
100.000 100.00 07!10!95 07:03 

100.000 100.00 07/10195 07:06 
100.000 100.00 07/10/95 07:09 

100.000 100.00 07/10/95 07:12 
100.000 100.00 07/10/95 07:15 
100.000 100.00 07/10/95 07:18 
100.000 100.00 07/10!95 07:21 
100.000 100.00 07/10/95 07:24 
100.000 100.00 07/10!95 07:27 
100.000 100.00 07/1019S 07~0 

100.000 100.00 07/10195 07:33 
100.000 100.00 07/10/95 07:36 

100.000 100.00 07/10/95 a7:39 
100.000 100.00 07!10/95 07:42 

1.000 100.000 51.20 07/10/95 07:45 
1.000 100.000 51.20 07/10195 07:48 
\.!XXI 

\.!XX\ 

\.!XX\ 

100.000. 1ti.1D 07!10/95 07:51 
1oo.oiut 7ti.10 07/10/95 07:54 
100.000 12-30 07/10195 07:57 

1.000 .1oo~ooo az.JD 07/10195 aa:D4 
1.000 100.000 33.SO 07!10/9S DS:07 
1.000 100.000 33.50 07/10/95 DS:10 
1.000 1oo.ooo ao.m 07/10/95 oa:13 
1.000 TDO.OOO 80.70 a?'/10/95 08:16 

100.000 100.000 100.011 07!10/95 DB: 19 
100.000 100.000 100.00 07/10/95 08:22 

'- ' 
' . "-.... ':---.., - ':"' ....... -.. .,\\·~\ :.~. 
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Figure 5 

INSTRUMENT ID: 3050 

GP ENVIRONME:N'IAL SERVICES FURNACE RUN LOG 

DOCUMENT.· CONTROL NUIIBER: 

DATE __ _ TIME. ___ ELEMENT___,,-- WORK ORDER # I FRACIIONS 

HIGHEST STD __ UG/L ABS _____ _ 

STD SOURCE ICV SOURCE. ___ _ 

DATAFILE NAME LAMP ENERGY __ _ 

METHOD FILE FURNACE FROG 

COMMENTS ____________ _ 

ANALYST'S NAME _________ _ 

DATE. __ _ TIME ___ ELEMENT __ _ WORK ORDER # I FRACTIONS 

HIGHEST STD __ UG/L ABS. _____ _ 

STD SOURCE ICV SOURCE, ___ _ 

DATAFH.E NAME LAMP ENERGY __ _ 

METHOD FILE FURNACE PROG 

COMMENTS, ___________ _ 

ANALYST'S NAME __________ _ 

DATE __ _ TIME. ___ ELEMENT---'--- WORK ORDER D I FRACIIONS 

HIGHEST STD __ UG/L ABS·------ . ' 
STD SOURCE ___ _ ICV SOURCE_-:---

DATAFILE NAME'---- LAMP ENERGY __ _ 

METHOD FILE ___ _ FURNACE PROG 

COMMENTS·----------------

ANALYST'S NAME ________________ _ 

SOP No.: 11.41 
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Figure 7 

: START 

I Dlgost lplo aooo'd 
to GP SOP 11.35, 11.36 

i ' 

1 or 11.37 I 

Set up light source 

I Prepare standards and i 

I QC samples I 

Tune and calibrate 
instrument 

SOP No.· ll.<f:i 
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L..---------'N--'-0-=-----llls correlation> 0.995? i 
I I I YES 

1 Analyze QC samples 
1 

'Did QC samples pass,_! __ _:_;Nc.::O'-----~ 
· criteria? l YES 

Analyze sample 

I Dilute ..L-
l YES Is sample > highest 1 

I standard? , 
...L-

Analyze analytical 
Spike 
.j, 

NO Is analytica NO Does analytical spike 
spk > 40%1 meet criteria? 

YES YES 

NO Prepare 
11s corr. > MSA and 
10.995 analyze 

YES .1' 

Deter imine 
concentration 

_..!;-

Analyze QC samples J STOP I 
every 1Oth sample I I 
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SOP No.: 11.40 

Title 

Scope 

Graphite Furnace Analysis for Antimony 

'lhe method detailed in this procedure is for the analysis of water, 
soil, sediment, sludge and other solid waste digestates for antimony 
by graphite furnace atomic absorption spectros=py in a=rdance with 
sw 846 method 7041. 

I. FURIUSE 

'lhe quantification of Antimony by graphite furnace. All samples are 
digesterl in a=rdance with SOP 11.35 or SOP 11.36 prior to analysis. All 
samples will be digesterl in hydrochloric acid as Antimony is unstable in 
nitric acid prior to analysis. 'lhe digestate holding time is 180 days. 

II. REFERENCES 

sw 846 method 7041 

III. EX:;UIFMENT AND SUPPLIFS 

• Eppendorf pipetters and pipette tips 

1000 1'1 
100 1'1 

• 20 1'1 
• 10 1'1 

• 5 or 10 ml disposable polystyrene beakers 

• 2 ml autoanalysis disposable sample cups 

• Perkin Elmer Graphite Furnace (Zeeman 3030) 

• Autosampler (AS 60/70) 

• Perkin Elmer or Buck Scientific pyrocoated graphite tubes and 
platforms 

• Light Source (Electrodeless Discharge lamp (EDL) or Hollc:M Cathode 
lamp 
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• Argon gas (cryogenic liquid source) 

• EDL power supply (for EDL lanp) 

rv. RE1IGENI'S 

• 5% Nickel Nitrate solution: 

SOP No.: 11.40 
Page 2 of 19 

Dissolve 24 • 78 grams of ACS reagent grade Ni (N03) 2 6 H,O in deionized 
water and bring to 100 ml in volumetric flask. · 

• 1000 ppm certified Sb standard 

Flame Water - Deionized water with 1.00% Nitric acid and 5.00% 
Hydrochloric acid 

Add 100 mls of =ncentrated HN03 and 500 mls HCl to 10 liters of 
deionized H,O. 

Deionized H,O ASTM Type II or equivalent. 

• ICV, CCV, and LCS Standards =ently supplied by HIGH RlRITY 
STANJ:l.?IRI:S or ENVIRONMENTAL RESOORCE'S ASSOCIATES. 

V. PRIXEOORE (See Figure 7 for flow chart) 

A. Standards Preparation 

1. Prepare a blank with Flame H,O 

2. Prepare Stock Solution 1 (10 ppm) from the 1000 ppm standard 
solution. Next, prepare Stock Solution 2 (1000 ppb) from the 
10 ppm Standard Solution 1. Prepare in disposable beakers 
Standards 1 (150 ppb), 2 (30 ppb), and 3 (6 ppb) from Stock 
Solution 2 as follows: 

Stock soln. 1 = C0.02 mll ' 1000 ppm) = 10 ppm or 10000 ppb 
2 ml Flame H,O 

Stock soln. 2 = ' 0 •20 mll ' 10 ppml = 1000 ppb 
2 ml Flame H,O 

Std. l = (0.15 mll (10000 ppbl = 150 ppb 
1 ml Flame H,O 

Std. 2 = (0.30 mll (1000 ppbl = 30 ppb 
1 ml Flame H,O 
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Std 3 = 10.60 rnll 1100 ppb) = 6 ppb 
• 1 rnl Flame H,O 

SOP No.: 11.40 
Page 3 of 19 

Prepare the MSA Spike Solution (100 ppb) from the 1000 ppm 
antimony stan:lard as follows: 

(.10) (1000 ppml = 100 ppb 
1 rnl Flame H,O 

'Ihe 1000 ppb will be used as the analytical spi.king solution 

3. Label four cups, 150 ppb, 30 ppb, 6 ppb, an:l Blank. 

4. Add 20 ~tl of 5% Nickel Nitrate solution to each of four sample 
cups, add 1 rnl of each concentration of stan:lard to its 
respective cup, an:l add 1 rnl of flame water to the fourth cup 
for the blank. 

5. Prepare standards daily. 

B. QC Preparation 

1. Using ICITB, prepare the I0J arrl CCV's in a sample cup with 
20 ~tl of 5% Nickel Nitrate solution as follows: 

110 ul of IC\TBl = a final concentration of 1000 ppb 
lrnl 

(100 ul of 1000 ppb) = 100 ppb 
lrnl 

*True Value of IC\TB = 100000 l'g/L 

2. ICB arrl CCB preparation is the same as the preparation for the 
blank standard. 

3. A CCV (I0J) an:l a CCB (ICB) must be run for every ten samples 
analyzed, at the beginning of a run arrl at the end of a run. 

c. Sample Preparation 

1. Treat preparation blanks (PB), laboratory control samples 
(LCS), digested spikes, an:l duplicates as samples. 

2. 'Ihe LCS soil needs a dilution before analyzing. 
'Ihe LCS soil is made from Enviromental Resource Associates 
(ERA) quality control standards. Check the certificate of 
analysis for the true value to detennine the dilution required. 
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3. IC\IA is used to make the LCSW 

'lhe true value for the r..cs water is 100 ppb 
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4. Add 20 1'1 of 5% Nickel Nitrate solution to all sanple cups to 
be used for the analysis. 

5. To these sanple cups add one ml of sanple. 

6. Analytical Spike Preparation 

A 50 ppb analytical spike is required for all sanples, prep. 
blanks, r..cs' s, and duplicates. It is not required on a 
digested spike. 

Prepare an analytical spike (using 1000 ppb spiking solution 
prepared with the standards) in a sanple cup with 20 1'1 Nickel 
Nitrate solution as follows: 

150 ul of 1000 PPbl = 50 ppb + the sanple concentration 
1ml 

7. Prepare an Ant:ilnony bench sheet (Figure 4) in the follc:Ming 
sequence: 

a) ICV 
b) ICB 
c) CRA (the lc:Mest standard in the calibration line) 
d) PB (either water, soil or both; see QC rules) 
e) PEA 
f) r..cs (either water, soil or both) 
g) I..CSA 
h) Sanple 
i) SarnpleA 
j) SanpleD (duplicate) 
k) Sarnplel:ll>. 
l) SampleS (digested spike) 
m) CC\11 
n) CCB1 

'lhe "A" follc:Ming the sanple indicates the analytical spike. 
It may be necessary to run a CC\1 and CCB before 10 sanples have 
been run to avoid splitting up an analytical spike and its 
sample. 

'lhe Benchsheet is created directly in the conputer which 
utilizes the Multipro software program. 
'Ibis program is able to acquire data directly from the 
instrument. 
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To use this program, turn the CCl!TpUter on. 
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MENU will appear on the screen with the follc:Ming submenu: 

1. ANALYST Is NOI'EBX)K 

2. NEN:>RK 

3. El'1ERGENCY I..ClCAL ANALYST NOI'EBX)K OPERATION 

Type 1 and the password. 
Select the printer to which you want your work directed to. 

'Ihe Multipro screen will then appear with the menu: 

"System, Analysis, Methods, Data Entry, Export Data, Reports". 

Go to method and load. Press "Enter", and type SB. 

Go to "Analysis" select "Add New Run". 

'Ihen name your runfile, your initial, date of the run and run 
number. Press "Enter. " 

Go to "Incomplete backlog". Here you are automatically loading 
workorder(s) that you want to run. You can load by department 
or by testcode. 
To load by department, type "INGF", or type "204_2 11 or 117041" 
whichever is applicable if you are loading by test code. 
The list of workorders will then appear, Press "Enter" on any 
workorder you choose. Press "FlO" when you finish your 
selection to load the selected workorder(s). Enter "Y" for 
default of analytical spike "AS." 

Go to "Data Entry" and hit "Enter" . 

Select "Modify data". 
Go to Edit Sequence. All the loaded workorder 
should be here. Modify your benchsheet to reflect what it 
should look like. Insert the approriate quality controls where 
they should be by using the insert key. 
'Ihe quality control requirements must be met. 
Please refer to the quality control section of this procedure. 
When this is completed then go to "Acquire Data." 
Press "Enter" and again press "FlO" to commit. 
In the default mcxie type "lR" (Linear Regression). 
Enter the number of replicates. 
Enter "Y" to to record time of runs. 
Then press "FlO" one more time to start acquiring your data. 
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Note: 'Ihe "PRINI'" key on the :instnnnent IIUlSt be on for the 
mul tipro to acquire data. 

D. Tuning ani calibration of Instrument 

1. 'I\lrn on the furnace in the follCliNing sequence: 

a. cooling water on 

b. furnace pCliNer on 

c. COI!p\.lter screen on 

d. printer or attached PC ccrnputer with printer on 

2. Make sure there is enough deionized water in the white plastic 
water bottle located under the autosanpler. 

3. Clleck the graphite tube to see if it is still usable. (Press 
the "furnace" button to open the furnace where the tube is.) 
If it is overly charred or bent, replace the tube ani platform. 
Make sure the injection hole is lined up correctly. 

4 . Attach the light source (EDL or HCL) . 

a. For EDL: 

1) Attach to cable running to EDL pcMer supply. 
2) 'I\lrn on pCliNer supply. 
3) Start the UV light with the "UV starter". 
4) 'I\lrn the pCliNer supply to approxilnately 250. 

b. For HCL: 

1) Plug into GFA 
2) Set to 10 anps on program page. (later) 

5. Press "user index" control key to find user index page. 

6. Select the method #which corresponds to Antinony by entering 
in the number ani pressing "recall" control key. A method that 
has already been set up will appear (Figure 1) . 

7. Set the wavelength at 217.6. Set the slit width at 0.7 nrn. 

8. Press the "set up" control key for the "SEr UP MJDE lliSTRUMENI'" 
page. Adjust the lamp by turning the metal knobs by the lamp 
to gain the maximum energy. Press the "gain" key to rescale 
and increase energy. 'Ihe energy should be approxilnately 50. 
The lamp will need some time to warm up (15-30 min.). 
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9. Go to the "l'RlGRAM INS'IRJMENT M:>DE" page by press:in;J the "prog" 
key. lldvance or backup through this page by us:in;J the keys 
at the bottom. lhis page should appear as shown in (Figure 1). 
If us:in;J a hollow cathode lamp, set the amps at 10 or whatever 
is required by the lamp manufacturer. 

10. Press the "prog" button again for the ":moGRAM M:>DE HGA 600" 
page. Use the keys on the bottom to 1!0\/'e aroorrl the screen. 
'Ihe first two steps are the dry:in;J t.e:nperatures; the secorxi 
two are the pretreat tenps. ; the third is the atomization 
te!rp. ; an1 the last is the burn off t.e:nperature. '!hE. ranp time 
is the time the furnace takes to reach the corresporxi:in;J 
t.e:nperature an1 the hold time is how lon:J that t.e:nperature is 
held before the next step. 'Ihe set up on this page should be 
as described in Figure 2. 

11. Press the "prog" button again to go to the "PRCX:;RAMMING M:>DE 
AUTOSAMPI.ER" page. Use the keys at the bottom to 1!0\/'e aroorrl 
the screen. Enter the location of which your stan::J.ards (1-4) 
an1 samples (start:in;J at location 5) are in the autosampler. 
Enter in the injection volume specified for the stan:lards an1 
samples (see Figure 3). Now you are ready to begin the 
analysis. 

E. Sample Analysis 

1. Press the "run" button an1 a screen with a blank graph will 
appear. 

2 . If a "check" key at the bottom of the page appears, press this 
first. 'Ihis will tell you if there is anyth:in;J wron:J with the 
program set up. 

3. Now press the "sampler reset" key at the bottom of the screen. 
'Ihis resets the autosampler. 

4. Now press the "sampler onjoff" key at the bottom of the screen. 
'Ihis starts an1 stops the autosampler. 

5. Make sure the printer is on line and press the print key to 
print out the results. 

6. When the last standard is runn:in;r, press the "autosampler 
onjoff" key again to stop after the last standard. Cl:leck the 
calibration. 'Ihe correlation must be at least .995 or better. 

7. Record the absorbance of the highest starxlard in the Graohi te 
Furnace Run Log (Figure 5), located at each furnace instrument. 
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8. Enter in the number of the first sanple in the autosanpler, 
a period arrl then the number of the last sanple (ex. 1.32). 
'Ibis will tell the autosanpler where to stop. Now press the 
"autosanpler onjoff" key again to start the analysis of the 
sanples. 

9. A "run finished" will appear on the screen when the run is 
carpleted. 

10. Fill out the Graphite Furnace Run Lex:! (Figure 5) for sanples 
or cases run that day. 

other key functions: 

11. "Cont" enables you to see a bar graph of the relative signal. 
Also, by using the keys at the bottam of the screen, the 
inst.ru!rent can be autozeroed, the injector can be flushed with 
DI water, arrl the injector can be moved into arrl out of the 
DI water. 

12. "Display Graph" displays the graph of the sanple that was run 
last. 

13. "Display calib." displays the calibration cw:ve. 

14. "Display SUppl" displays the absorbanoes arrl the results. 

15. "New keys" allows you to start the calibration fram the middle 
if one of the calibration points was off. 

16. "Store" stores the method in the user index. 

17. "Print Screen" prints the screen displayed. 

18. "Print" prints the results. 

'Ihe keys at the bottam of the display screens: 

19. "HGA on;off" turns the furnace on or off. 

20. ''Manual temp. " turns the furnace temp. on until you press it 
again. 

21. "Skip Step" skips the current step arrl progresses to the next 
one. 

22. ''Manual Position" tell the autosanpler to run the specific 
sanple entered. 



~ 

GIENVIRONMENTAL SERVICES 

F. Trouble Shooting arrl Corrective Action 

1. 'llle calibration curve is below .995. 

a. 'Ihe standards may need to be remade. 
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b. 'Ihe tenperatures or times may need to be adjusted. 

2. 'Ihe values are all coming out very low or zero. 

a. Make sure the autosanpler is injecting into the graphite 
tube. 

3. '!he values are low. 

a. 'Ihe tube may need changing. 

4. "High tube impedence" error message appears. 

a. 'Ihe tube needs changing. 

5. "'Ihe instrument cannot set gain (no energy)" error message 
appears. 

a. Check the wavelength 

b. Check to see if the power supply is on. 

c. Make sure nothing is blocking the light source. 

d. Check to see if the correct lamp is connected. 

6. ICV fails 

a. Check absorl:lances of starrlards for possibility of 
incorrect dilution. 

b. Remake rev arrl if it still fails, recalibrate arrl try 
again. 

7. High negative values. 

a. '!here is a high matrix interference arrl the sample needs 
to be diluted. 

G. Calculations 

1. % Recovery for ICV, CCV's, l.CS 

Obtained value X 100 
True Value 
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2. % Recovery for spikes an:i analytical spikes. 

Spike val~e - Sample value X 100 
Spiked oonc. 

3. If the value is bela.~ the IDL, a zero is used for calculations. 

VI. ~ rom'ROL 

A. 'lhe instrument must be calibrated every tilne a new run is started 
or every 24 hours. 

B. After a new calibration, the run must begin with an IC.V folla.red by 
an ICB and a CRA. 

c. QC's an:i blanks must be run every ten sarrples or every two hours 
(Yhllchever is more frequent). 

D. A Prep blank, LCS, D.Jplicate, and Digested Spike must be run for 
every so::; or every 20 sarrples within an so::; (soil for soil sarrples, 
water for water sarrples, or both for both matrices). 

E. 'lhe coefficient variation between duplicate sarrple injections must 
be< 20% 

F. % Recoveries or limits: 

IC\7 
CCV 
ICB 
CCB 
PB 
PBi\ 
LCSW 
I.CSWA 
LCSS 
LCSSA 
SAMPlE-A 

± 10% 
± 10% 
less than the la.rest stan:iard 
less than the la.rest stan:iard 
less than the la.rest standard 
± 15% 
± 20% 
>40% 
between 117.5 ppb and 980 ppb (ERA 220 7/94) 
>40% 
± 15% 

l. If the IC.V fails, the adjustments must be made an:i the 
instrument recalibrated. 

2. If a CCV fails, the run must be stopped, the instrument 
recalibrated and the preceding 10 sarrples must be rerun. 

3. If the ICB fails, autozero the instrument, recalibrate an:i run 
again. If it still fails, check for contaminants in the 
furnace water or the matrix modifier. 
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4. If a CCB fails, stop the run, autozero and recalibrate. 'lhe 
preceding 10 sanples lllllSt be rerun. 

5. If a prep blank fails, rerun once. If it still fails, the 
sanples are contaminated and lllllSt be redigested. 

6. If PBA fails, the spiJd.n:l' solution lllllSt be remade and the PB 
and PBA lllllSt be rerun. If it ·still fails, there are 
interferences and the sanples lllllSt be redigested. 

7. If an LCS fails, rerun once. If it still fails, the sanples 
lllllSt be redigested. 

8. If an LCSA fails, rerun the LCS and LCSA once. If it still 
fails, there are interferences and the sanples lllllSt be 
redigested. 

9. If an analytical spike of a sanple is between 40% and 85%, an 
MSA is required. Exception: if the spiked result is > 3 X 
the value of the sanple. 

MSA preparation: Using the sanple result, spike the 
sanple at 50%, 100% and 150% of that value using standard 
solution 1000 ppb. only a single injection is required. 
If the co=elation is below 0.995, rerun once. Report 
value with the best co=elation. 

10. If the analytical spike of a sample is< 40%, dilute and rerun. 

VII. SAFEI'Y 

A. 

B. 

Equipment 

1. Lab coat 

2. Safety glasses 

3. Plastic gloves 

Potential hazards 

1. UV light source is hazardous to the eyes if looked at directly. 

2. 'lhe furnace temperature is very high. Wait a minute before 
checking tube in furnace after operating. 

3. Fumes emitted from the furnace are potentially hazardous. A 
ventilation system provided over each furnace to remove these 
fumes. 
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VIII. DISPOSAL REX:lUIREMENTS 

A. 'lhe sanples are held for three mnths in a storage room. 

B. 'lhe sanples are neutralized arrl washed down the drain a=rdin;r to 
SOP 9 .1, Hazardous Waste Disp::sal. 

IX. REPORI'ING ~ 

A. 1. 'lhe raw data nrust be recorded in ink arrl nrust contain on the 
first page: 

a. Analyst's initials 

b. Date 

c. Element analyzed 

d. standard source arrl lot # 

e. ICIT source 

f. Work order 

2. Each sanple must be identified in the raw data by the 
appropriate name designated by the client. 

3. Each sanple must have an analysis time associated with it in 
the raw data. 

4. MSA analysis must be aCCOit'panied by the correlation, calculated 
value, slope, and intercept in the raw data. 

5. 'lhe following infornation must be recorded in the Graphite 
FUrnace Run Log (Figure 5): date, element, highest starrlard, 
units of highest starrlard, larrp energy, time, absorbance, 
analyst's name, work order #, and fractions run. 

6. 'lhe following infornation must be recorded on the Antilrony 
Bench Sheet (Figure 4): instnnnent ID, date of analysis, 
analyst's name and signature, review date, reviewer's 
signature, work order number, time analysis initiated. 

7. All maintenance, both routine and unexpected, shall be recorded 
on a Maintenance Log sheet (Figure 6) which is kept in-the 
"Maintenance Log" Book for each instnnnent. · 

,_ 
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Figure 1 

-
Furnace Program - main page 
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PROGRAMMING MODE INSTRUMENT USER METHOD # 29 SB D!crE: --

ELEMENT: SB WAVELENGTH (NM): 217.6 SLIT (NM): 0.7 
PYRO COATED TUBE WITH PLATFORM - MAX POWER HEATING - GAS STOP - MATRIX MOD. 
PRETREAT TEMP: 1100 ATOMIZE TEMP: 2400 CHARACT.MASS (PG) 38.0 

1. TECHNIQUE: ZEEMAN 2. LAMP CURRENT (MA) : 0 <<USE EDL 
2. SIGNAL PROCESSING: PEAK AREA 3. CALIBRATION: LINEAR 
4. TIME (SECONDS): 5.0 5. READ DELAY (SECONDS): 0.0 
7. SCREEN FORMAT: 1. 0 GRAPHICS 8. PRINTER: OFF « MUST BE OFF 
9. RECORDER SIGNAL: 0.2 CONT ABS 10. RECORDER EXP: 1000 
11. STATISTICS: 2 AVG. & SD & CV 12. NOMINAL WEIGHT 1.0 
13. ROLLOVER(ABS): 1.5 14. BG SCALE: 1.0 

15. Sl: <<LEAVE ALL ENTRIES FOR STANDARD EMPTY 
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Figure 2 
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Furnace Program heating times and temperatures 

PROGRAMMING MODE INSTRUMENT USER METHOD # 29 - SB DATE: __ _ 

ELEMENT: SB WAVELENGTH (NM): 217.6 SLIT (NM): 0.7 
PYRO COATED TUBE WITH PLATFORM - MAX POWER HEATING - GAS STOP - MATRIX MOD. 
PRETREAT TEMP: 1100 ATOMIZE TEMP: 2400 CHARACT.MASS (PG) 38.0 

STEP FURNACE TIME INTERNAL 
NUMBER TEMPERATURE RAMP HOLD GAS FLOW READ RECORDER 

1 120 1 10 300 
2 220 5 5 300 
3 1100 1 10 300 
4 20 1 5 0 
5 2200 0 5 0 * 
6 2700 1 3 300 
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Figure 3 
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Furnace Program · Autosampler controls 

PROGRAMMING MODE AUTOSAMPLER 

SOLUTIONS LOCATION 
BLANK 
STANDARD l 
STANDARD 2 
STANDARD 3 
STANDARD 4 
STANDARD 5 
STANDARD 6 
STANDARD 7 
STANDARD 8 
RES LOPE 
MATRIX MODIFER l 
MATRIX MODIFER 2 

SAMPLE 01 TO 40 WITH MODIFER · 
SAMPLE ·· TO -- WITH MODIFER · 
REGAL LOCATIONS: 

USER METHOD # 29 · SB JlA.TE: 

VOLUME BLANK VOLUME 
20 

20 

NUMBER OF INJECTIONS: 01 

NOTE: Add 20 uL 5% nickel nitrate rnodifer to 1.0 rnl of standards and samples prior to loading onto autosarnpler. 
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CASE: 

Figure 4 

BENC:S: SE:EET 
ANTIMONY 

y..,," .. (.C( :.').:...'0..,·•'1'1 

l. ··~·4-'
f 

~('...,•- ... ~ .. := 

d, )- ...... " _;..,;;.. 

o,')-c.r,.,--..:..+ 
,)--;~ ... -:.:~-

v .. 1--.. ... -(..)) 
SDG: 
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DATA FILE: S870995A 

INSTRUMENT FtLE: SB70995A INSTRUMENT: 3209 AHALTZ..qj: 07/09/95 

SEQ LAB 10 

1 0.00 ug/L 

2 6.00 ug/L 

3 30.0 ug/L 

4 150 U9/L 

u:v 

6 '"' 

7 ru 
a 9S06t99·D2A 

9 9506199·02M 

10 9506199-05.1. 

11 9506199-0S.U. 

12 9506199·07.1. 

1:3 9506199·07M 

14 9506199·09.1. 

15 9506199·09AA 

16 CCVI 

17 CC!I 

18 9506199:11A 

19 9506199·11AA 

20 9506218-02A 

21 9506218·02M 

22 9506218-0SA 

Z3 9506218·05AA 

24 9506218-0SAI:l 

2S 9506218·05ADA 

26 9506218-QSA 

'Z1 95062.18-0BM 

28. ~ct\'2 . 

Z9 c:sz 

30 9S06218·10A 

31 9506218·10M 

32. 9506220-CilA 
33 9506220-03AA 

34 9506222-0ZA 

35 9506222-QV.A 

36 9506222-0t.A 

37 9506222·04.U. 

la 9506222·06A 

39 95-06222·06AA 

tllE~ 10 

so 
56 

530 

5150 

u:v 

'" 
ClA 

E10·GW1·D0·085 

E1D·GIJ01·00·G85A 

EIO·G\101·00·087 

E10·GW1·00·087A 

E10·GioKI1·00·0!9 

E1D·Giollll·OO·G89A 

E10·GW1·00·091 

El0·Gio'Q1·00·091A 

'"'' ""' 
E10·GW1·00-093 

E10·GW1·00·093A 

ElD·GWZ-00·098 

E1D·GW2·00·098A 

E10·Gio02·00·095 

E10·GW2·00·095A 

E10·GW2·00·0950 

E10•GIIJ2·00·0950A 

E1D·GW3·00·100 

E10·GW3·'?0· HillA 

em 
= 
E1G-Gitl6·00·102 

E10.-Ql16·00·102A 

E36-SW19-00·176 

E56-Sili9-00-176A. 

E33·UI1·00-0Z5 

E33·SIITI·OO-QZ3A 

Dl-SW1·00·025 

m-su:11-00-02SA 

E!3·U1·00·027 

E!3•UI1·00·0Z7A 

40 ctV3 ctV3 

C. \ Ur ~· FO 
Anlllyst Olte 

MATRIX 

WATEit 

WATER 

WATER 

WATER 

WATER 

WATER 

WATER 

IIA.TER 

WATER 

WATER 

WATER 

\lATER 

\lATER 

WATER 

WATER 

WATER 

WATER 

WATER 

WATER 

WATER 

WATER 

WATER 

WATER 

WATER 

\lATER 

WATER 

1/ATER 

1/ATER 

WATER 

"''"' WATER 

1/ATER 

1/ATER 

.. TEl 

1/ATEI 

1/ATEI 

1/ATER 

1/ATER 

1/ATER 

DILUTION 

1.00 

1.00 

1.oo 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

t.oo 
1.00 

1.00 

1.00 

1.00 

1.oo 

1.00 

1.00 
1.00 

SIZE 

too.opo 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 . 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

VOL~E lSOL IQS ANAL T!EO 

100.000. 100.00 07/09/95 13:09 

100.000 100.00 07/09/95 13:12 

100.000 100.00 07!09!95 13:15 

1ao.ooo 100.00 07/09t95 13:18 

100.000 100.00 07/09/95 13:21 

100.000 100.00 07/09/95 13:24 

100.000 100.00 07/09/95 13:27 

100.000 100.00 07/09/95 13:30 

1oo.ooo too:oo 07/09/95 13":33 

100.000 100.00 07/09/95 13:36 

100.000 100.00 07/09/95 13:39 

100.000 100.00 07/09/95 13:42 

100.000 100.00 07{09/95 13:45 

100.000 100.00 07/09/95 13:48 

100.000 100.00 07/09/95 13:51 

100.000 100.00 07/09/95 13:54 

100.000 100.00 07/09/95 13:57 

100.000 100.00 07/09/95 14:00 

100.000 100.00 07/a9/,.; 14:03 

100.000 100.00 07109(95 14:06 

100.000 100.00 07{119(9'5 14:09 

100.000 100.00 07/09/95 14:12 

100.000 100.00 rtT/fJ9/95 14:15 

100.00D 100.00 D7/f19/95 14:18 

100.000 100.00 07/a9{'9'5 14:21 

100.000 100.00 rtT/f19!9'5 14:24 

100.000 100.00 01(09!95 14:27 

100.000 UIO.OO 07/f19/9'5 14:30 

100.000 100.00 01/119(95 14:33 

1.00 100.000 100.000 1110.00 07(f19!'15 14:36 

1.00 100.000 100.000 100.00 07/fi9/9'S 14:39 

1.00 100.000 1IXI.QOQ 100.00 07/09195 14:42 

1.00 

1.00 

100.000 

100.000 

100.000 1110.00 07/09195 14:45 

100.000 100.00 01/C'9!95 14:48 

1.00 100.000 1110.000 100.00 01/09195 14:51 

1.1)0 100.1100 100.000 100.00 rrT{fJ9f95 14:54 

1.00 100.000 100.000 100.00 01(09/95 14:57 

1.fJO 100.000 too.ooo ·,oo.oo rrT/fJ9!'15 15:03 

1.00 100.000 100.000 1110.00 07/V9{'9'5 15:06 

1.00 100.000 tCO.OOO 100.00 07!a9!9'5 15:a9 

~y!,;;,.c Y(t?--{q{ 
/~•o Sucervisl:lr 1 Olte 
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Figure 5 

INSTRUMENT !D: 3050 

CP ENVUONME!I'rAI. SEB.VICES FORNACE !!.UN LOG 

DOCUIIEN!"- CONTROL NUIIBE!!.: ----

DATE'---- TIME. ___ ELEMENT-:--- WORK ORDER D I nl'CTIONS 

HIGHEST STD __ UG/L ABs, _____ _ 

STD SOURCE Iev SOURCE'----

DATAFILE NAME LAMP ENERGY __ 

METHOD FILE FURNACE PROG 

COIII!ENTS ___________ _ 

ANALYST'S NAME __________ _ 

DATE __ _ TIME ___ ELEMENT __ _ WORK ORDER D I FRACTIONS 

HIGHEST STD __ UG/L ABS ____ _ 

STD SOURCE Iev SOURCE. ___ _ 

DATAFH.E NAME LAMP ENERGY __ 

METHOD FILE FURNACE PROG 

COIIIIENTS ____________ __ 

ANALYST'S NAME. _________ _ 

DATE. __ _ TIME·---~~--
WORK ORDER # I FRACTIONS 

HIGHEST STD __ UG/L ABS·------

STD SOURCE ___ _ ICV SOURCE'--,---

DATAFILE· NAME. ___ _ LAMP ENERCY __ _ 

IIE'l'HOD FILE ___ _ FURNACE PROG 

~s _______ ~------

ANALYST'S NAME. __________ _ 
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SOP No.: 11.42 

Title : Graphite FUrnace Analysis for Lead 

Scope '!he" nethod detailed in this procedure is for the analysis of water, 
soil, sedinent, sludge or other solid waste digestates for lead by 
graphite furnace atomic absorption spectroscopy in a=rdance with 
sw 846 nethod 7421. 

I. RJRroSE 

'!he quantification of Lead by graphite furnace. All samples are digested 
in a=rdance with SOP 11.35 and SOP 11.37 prior to analysis. The holding 
tine is 180 days. 

II. REFERENCES 

sw 846 nethod 7421 

III. E);pHMENT AND SUPPLIFS 

Eppendorf pipetters and pipette tips 

1000 1'1 

• 5 or 10 rnl disposable polystyrene beakers 

• 2 rnl autoanalysis disposable sample cups 

• Perkin Elner Graphite Furnace (Zeeman 3030) 

• Autosarnpler (AS 60/70) 

• Perkin Elner or Buck Scientific pyr=oated graphite tubes and 
platfonns 

Light Source (Electrodeless Discharge Lamp (EDL) or Hollav cathode 
Lamp (HCL) ) 
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• Argon gas (cryogenic liquid source) 

• EDL Pc:Mer supply (for an EDL larrp) 

IV • REliGENl'S 

• 1000 ppm certified Pb starDard. 

SOP No.: 11.42 
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• Furnace Water - Deionized water with 1.25% Nitric acid and 0.18% 
Hydrogen Peroxide 

Add 125 mls of concentrated Nitric acid and 60 mls H,02 (30%) to 10 
liters of deionized H,O. 

• Deionized H,O AS'IM Type II or equivalent. 

IC\1, CCV and LCS standards cu=ently supplied by HIGH FURITY 
STANU?IRDS. 

v. PRX:EI:XJRE (See Figure 7 for flc::M chart) 

A. Standard Preparation 

1. Prepare a blank with furnace H,O 

2. Prepare Stock Solution 1 (10 ppm) from the 1000 ppm starDard 
solution. Prepare Stock Solution 2 (1000 ppb) from the 10 ppm 
Stock Solution 1. Prepare the Stock Solution 3 (500 ppb) from 
the 1000 ppb Stock Solution 2. Prepare Stock Solution 4 (100 
ppb) from the 1000 ppb Stock Solution 2. Preparation 
parameters are given belc::M. Prepare in disposable beakers 
Standards 1 (75 ppb), 2 (50 ppb), and 3 (3 ppb) from Stock 
Solutions 2, 3, and 4 as described belc::M. 

Stock 1 = (0.02 ml) (1000 oom) = 10 ppm or 10000 ppb 
2 ml Furnace H,O 

Stock 2 = (0. 20 ml) (10 oom) = 1000 ppb 
2 ml Furnace H,O 

Stock 3 = (1.0 ml) (1000 cob) = 500 ppb 
2 ml Furnace H,O 

Stock 4 = (0.20 ml)(1000 ggb) = 100 ppb 
2 ml Furnace H,O 

Std. 1 = (0.15 ml) (1000 ggb) = 75 ppb 
2 ml Furnace H,O 

Std. 2 = (0.20 ml) (500 ggb) = 50 ppb 
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2 ml Furnace H,O 

Std. 3 = (. 03 mll (100 ppb) 

1 ml Furnace H,O 
= 3 ppb 

SOP No.: 11.42 
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3. 1000 ppb will be used as the analytical spiki.n:J solution. 

4. label four sanp1e cups: 3 ppb1 50 ppb 1 75 ppb and Blank. 1ldd 
1 ml of each concentration of standard to its respective cup 
and 1 ml of furnace water to the fourth for the blank. 

5. Prepare staOOards daily. 

B. QC Preparation 

1. Using ICI1C 1 prepare the IC\1 and CCV's in a sanple cup as 
follows: 

(10 u1 of ICITC) = a final concentration of 50.0 ppb 
lml 

True Value of ICITC (4/94) = 5000 ppb 

2. ICB and CCB preparation is the same as the preparation for the 
blank standard. 

3. A CC\1 (IC\1) and a CCB (ICB) must be run for e:very ten sanples 
analyzed. 

C. Sample Preparation 

1. Treat preparation blanks (PB) 1 laboratory control sanples 
(l.CS) 1 digested spikes, and duplicates as sanples. 

2. The l.CS soil needs a dilution before analyzing. See the 
certificate of analysis for the true value to determine what 
dilution it will require. 

3. The l.CS water (IJ:SW = ICITC) does not need dilution. The true 
value is 50.0 

4. To sanple cups add one ml of sanple. 

5. Analytical Spike Preparation 

A 20 ppb analytical spike is required of all sanples 1 prep. 
blanks, l.CS 's 1 and duplicates. It is not required on a 
digested spike. 

Prepare an analytical spike (using 1000 ppb spiking solution 
prepared with the standards) in a sanple cup: 
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(20 ul of 1000 oobl = 20 ppb + the sanple concentration 
1ml 

6. The turbidity of dr~ water sanples IIIUSt be less than 1.0 
NIU before it could be directly analyzed by furnace. If the 
turbity of the dr~ water sanple is greater than 1.0 NIU, 
it IIIUSt be digested before analyses. 

7. Prepare a lead bench sheet (Figure 4) in the following 
sequence: 

a) rev 
b) ICB 
c) CRA (the lowest starrlard in the calibration line) 
d) PB (either water, soil or both; see QC rules) 
e) PBA. 
f) I.CS (either water, soil or both) 
g) l.CSA 
h) Sample 
i) SampleA 
j) SampleD (duplicate) 
k) SampleDA. 
1) SampleS (digested spike) 
m) CCVl 
n) CCBl 

The "A" following the sanple indicates the analytical spike. 
It may be necessary to run a CCV and CCB before 10 sanples have 
been run to avoid splitting up an analytical spike and its 
sanple. 

The Benchsheet is =eated directly in the =-q::>Uter which 
utilizes the Multipro software program. 
This program is able to acquire data directly from the 
instrument. 
To use this program, turn the ccmputer on. 
MENU will appear on the screen with the following sul:mlenu: 

1. ANALYST'S NOTEBOOK 

2. NEIW:>RK 

3. EMERGENCY lDCAL ANALYST NOTEBOOK OPERATION 

Type 1 and the password. 
Select the printer to which you want your work directed to. 

The Multipro s=een will then appear with the menu: 

"system, Analysis, Methods, Data Entry, Export Data, Reports". 

•. 
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Go to method and load. Press "Enter", and type PB. 

Go to "Analysis" select "Add New Run". 

'lhen name your runfile, your initial, date of the run and run 
number. Press "Enter." 

Go to "Incc:mplete backlog". Here you are autanatically loading 
workorder(s) that you want to run. You can load by departlnent 
or by testcode .. 
To load by department, type "INGF", or type 11239_2" or 117421" 
whichever is applicable if you are loading by test code. 
'lhe list of workorders will then appear, Press "Enter" on any 
workorder you choose. Press "FlO" when you finish your 
selection to load the selected workorder(s). Enter "Y" for 
default of analytical spike "AS." 

Go to "Data Entry" and hit "Enter". 

Select ''Modify data". 
Go to Edit Sequence. All the loaded workorder 
should be here. Modify your benchsheet to reflect what it 
should look like. Insert the approriate quality controls where 
they should be by using the insert key. 
'lhe quality control requirements must be met. 
Please refer to the quality control section of this procedure. 
When this is corrpleted then go to "Acquire Data." 
Press "Enter" and again press "FlO" to commit. 
In the default mode type "IR" (Linear Regression) . 
Enter the number of replicates. 
Enter "Y" to to record time of runs. 
'lhen press "FlO" one 1110re time to start acquiring your data. 

Note: -'lhe "PRINI'" key on the instrument must be on for the 
mul tipro to acquire data. 

D. Tuning and calibration of Instrument 

L Turn on the furnace in the following sequence: 

a. cooling water on 

b. furnace power on 

c. corrputer screen on 

d. PC corrputer with attached printer on 

2. Make sure there is enough deionized water in the white plastic 
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water bottle located un::'ler the autosampler. 
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3. Check the graphite tube to see if it is still usable. (Press 
the "furnace" button to open the furnace where the tube is.) 
If it is overly charred or bent, replace the tube and platfonn. 
Make sure the injection hole is lined up =rrectly. 

4. Attach the light sou=e (EDL or HCL) • 

a. For EDL: 

1) Attach to cable running to EDL power suwly. 
2) Tum on paver suwly. 
3) start theW light with the ''UV starter". 
4) Tum the paver supply to 8 watts. 

b. For HCL: 
1) Plug into GFA 
2) Set to 10 amps on program page. (later) 

5. Press "user index" =ntrol key to find user index page. 

6. Select the method # that ==esponds to Lead by entering in 
the number and pressing "recall" =ntrol key. A method that 
has already been set up will appear (Figure 1). 

7. Set the wavelength at 283.3. Set the slit width at o. 7 nm. 

8. Press the "set up" control key for the "SEI' UP M:>DE INs:rnuMENT" 
page. Adjust the lanp by turning the metal knobs by the lanp 
to gain the maximum energy. Press the "gain" key to rescale 
and in=ease energy. '!he energy should be approxilnately 50. 
'Ihe lanp will need some time to wann up (15-30 min.). 

9. Go to the "PRCX:;RAM llis:rnl.JMENT M:>DE" page by pressing the "prog" 
key. Advance or backup through this page by using the keys 
at the bottom. '!his page should appear as shown in Figure 1. 
If using a hollow cathode lanp, set the amps at 10 or whatever 
is required by the lanp manufacturer. 

10. Press the "prog" button again for the "PRCX:;RAM M:>DE HGA 600" 
page. Use the keys on the bottom to move around the screen. 
'!he first two steps are the drying temperatures; the second 
two are the pretreat tenps. ; the third is the atanization 
terrp.; and the last is the burn off temperature. '!he ranp time 
is the time the furnace takes to reach the =rresponding 
temperature and the hold time is how long that temperature is 
held before the next step. 'Ihe set up on this page should be 
as des=ibed in Figure 2. 
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11. Press the "prog" button again to go to the "PROGRAMMING M:>DE 
A!J.I'OSAMPIER" page. Use the keys at the bottom to m:JVe arourxi 
the screen. Enter the location of which your stamards (1-4) 
and sanp1es (starting at location 5) are in the autosanpler. 
Enter in the injection volume specifiEd for the stamards and 
sanples (See Figure 3). Now you are ready to begin the 
analysis. 

E. Sa!tple Analysis 

1. Press the "nm" button and a screen with a blank graph will 
appear. 

2. If a "check" key at the bottom of the page appears, press this 
first. 'Ihis will tell you if there is anything wrong with the 
program set up. 

3. Now press the "sanpler reset" key at the bottom of the screen. 
'Ihis resets the autosanpler. 

4. Now press the "sanpler onjoff" key at the bottom of the screen. 
'!his starts and stops the autosanpler. 

5. Make sure the printer is on line and press the print key to 
print out the results. 

6. When the last standard is running, press the "autosanpler 
onjoff" key again to stop after the last standard. Check the 
calibration. 'Ihe =rrelation must be at least . 995 or better. 

7. Record the absorbance of the highest standard in the Graohi te 
Furnace Run Log (Figure 5) locatEd at each furnace instrument. 

8. Enter in the number of the first sanple in the autosanpler, 
a pericx:l and then the number of the last sanple (ex. 1.32). 
'Ihis will tell the autosanpler where to stop. Now press the 
"autosanpler onjoff" key again to start the analysis of the 
sanples. 

9. A "nm finishEd" will appear on the screen when the nm is 
corrpletErl. 

10. Fill out the Graphite FUrnace Run Log (Figure 5) for sanples 
or cases nm that day. 

other key functions: 

11. "Cent" enables you to see a bar graph of the relative signal. 
Also, by using the keys at the bottom of the screen, the 
instrument can be autozeroErl, the injector can be flushEd with 
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ll: wm:-, ali tte :ii !)rlu cznl:e !'~lei :ii1:D ali a.t: c:f tte 
DI water. 

12. "Display Graph" displays the graph of the sample that was run 
last. 

13. "Display calib." displays the calibration curve. 

14. "Display SUppl" displays the absorbances arrl the results. 

15. "New keys" allows you to start the calibration from the middle 
if one of the calibration points was off. 

16. "store" stores the Jrethod in the user index. 

17. "Print Screen" prints the screen displayed. 

18. "Print" prints the results. 

The keys at the bottom of the display screens: 

19. "HGA onjoff" turns the furnace on or off. 

20. ''Manual tenp." turns the furnace tenp. on until you press it 
again. 

21. "Skip Step" skips the =ent step and progresses to the next 
one. 

22. "Manual Position" tell the autosarrpler to run the specific 
sample entered. 

F. Trouble Shooting and Corrective Action 

l. The calibration curve is below .995. 

a. The standards may need to be remade. 

b. The tenperatures or ti!l'es may need to be adjusted. 

2. The values are all coming out very low or zero. 

a. Make sure the autosarrpler is injecting into the graphite 
tube. 

3. The values are lav. 

a. The tube may need changing. 

4. "High tube lltpe::ience" error message appears. 
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a. '!he tube needs chan;Jing. 
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5. "'!he :instrunent cannot set gain (no energy)" error message 
appears. 

a. C1Jeck the wavelength 

b. Oleck to see if the power supply is on. 

c. Make sure nothing is blocking the light source. 

d. Oleck to see if the correct lanp is connected. 

6. I CIT fails 

a. Oleck absorbances of standards for possibility of 
incorrect dilution. 

b. Remake IC\l and if it still fails, recalibrate and try 
again. 

7. High negative values. 

a. '!here is a high matrix interference and the sanple needs 
to be diluted. 

G. calculations 

1. % Recovery for ICIT, CCIT's, LCS 

Obtained value X 100 
True Value 

2. % Recovery for spikes and analytical spikes. 

Spike value - Sample value X 100 
Spiked cone. 

3. If the value is bela;v the IDL, a zero is used for calculations. 

VI. CPALITY mNTROL 

A. '!he instrument must be calibrated every t:ilne a new run is started 
or every 24 hours. 

B. After a new calibration, the run must begin with an ICIT folla;ved by 
an ICB and a CRA. 

c. QC's and blanks must be run every ten sanples or every two hours 
(whichever is more frequent). 
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D. A Prep blank, I.CS, OJplicate, an:l. Digested Spike Jlll.ISt be run for 
f!Nery srx; or f!Nery 20 samples within an srx; (soil for soil samples, 
water for water samples, or both for both matrices). 

E. The coefficient variation lllllSt be < 20% 

G. % Recoveries or limits: 

IC\7 
CCil 
ICB 
CCB 
PB 
PM 
LCSW 
l.CSWA 
l.CSS 
l.CSSA 
SAMPlE-A 

± 10% 
± 10% 
Less than lChlest starrlard 
Less than lChlest starrlard 
Less than lChlest standard 
± 15% 
± 20% 
>40% 
between 560 ppb and 1455 ppb (ERA 4/94) 
>40% 
± 15% 

1. If the IC\7 fails, the adjustments Jlll.ISt be made and the 
instrument recalibrated. 

2 . If a CCil fails, the run Jlll.ISt be stopped, the instrument 
recalibrated and the preceding 10 samples Jlll.ISt be rerun. 

3. If the ICB fails, autozero the instrument, recalibrate an:l. run 
again. If it still fails, check for =ntaminants in the 
furnace water or the matrix modifier. 

4. If a CCB fails, stop the run, autozero and recalibrate. The 
preceding 10 samples lllllSt be rerun. 

5. If a prep blank fails, rerun once. If it still fails, the 
samples are contaminated and Jlll.ISt be redigested. 

6. If PM fails, the spiking solution Jlll.ISt be remade an:l. the PB 
and PM lllllSt be rerun. If it still fails, there are 
interferences and the samples Jlll.ISt be redigested. 

7. If an l.CS fails, rerun once. If it still fails, the samples 
lllllSt be redigested. 

8. If an l.CSA fails, rerun the l.CS and LCSA once. If it still 
fails, there are interferences and the samples ~t be 
redigested. 

9. If an analytical spike of a sample is between 40% an:l. 85%, an 
MSA is required. Exception: if the spiked result is > 3 X 
the value of the sample. 
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VII. SAFElY 
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MSA preparation: Using the sample result, spike the 
sample at 50%, 100%, and 150% of that value using the 
standard solution 1000 ppb. Only a single injection is 
required. If the correlation is below 0.995, rerun once. 
Report the value with the best correlation. · 

10. If the analytical spike of a sample is< 40%, dilute and rerun. 

A. Equipment 

1. lab coat 

2. Safety glasses 

3. Plastic gloves 

B. Potential hazards 

1. W light source is hazardous to the eyes if looked at directly. 

2. '!he furnace temperature is very high. Wait a minute before 
checking tube in furnace after operating. 

3. Fumes emitted from the furnace are potentially hazardous. A 
ventilation system provided over each furnace to remove these 
fumes. 

VIII. DIS:rosAL REQUIREMENTS 

A. 'Ihe samples are held for three months in a storage room. 

B. 'Ihe samples are neutralized and washed down the drain a=rding to 
SOP 9. 1, Hazal:'dous Waste Disposal. 

IX. REFORTING REQUIREMENTS 

A. 'Ihe raw data must be recorded in ink and must contain on the 
first page: 

a. Analyst's initials 

b. Date 

c. Element analyzed 

d. Standard source and lot # 

e. IC\1 source 
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f. Work order 

SOP No. : 11.42 
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2. Each sanple I!UlSt be identified in the raw data by the 
appropriate name designated by the client. 

3. Each sanple I!UlSt have an analysis time ass=iated with it in 
the raw data. 

4. MSA analysis I!UlSt be ac:c::cmpanied by the correlation, calculated 
value, slope, and intercept in the raw data. · 

5. '!he following infonnation must be recorded in the Graphite 
FUrnace Run log (Figure 5): date, element, highest staOOard, 
units of highest stan:Jard, lamp energy, time, absorbance, 
analyst's name, work order #, and fractions run. 

6. '!he following infonnation must be recorded on the Lead Bench 
Sheet (Figure 4): instrument ID, date of analysis, analyst's 
name and signature, review date, reviewer's signature, work 
order m.unber, time analysis initiated. 

7. All maintenance, both routine and unexpected, shall be recorded 
on a Maintenance log sheet (Figure 6) which is kept in the 
"Maintenance I..oo" Book for each instnnnent. 
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Figure 1 

Furnace Program - main page 
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PROGRAMMING MODE INSTRUMENT USER METHOD # 2 - PB Dt\TE: ---
ELEMENT: PB WAVELENGTH (NM): 283.3 SLIT (NM): 0.7 

PYRO COATED TUBE WITH PLATFORM - MAX POWER HEATING - GAS STOP - MATRIX MOD. 

PRETREAT TEMP: 900 ATOMIZE TEMP: 1800 CHARACT.MASS (PG) 12.0 

1. 
2. 
4. 
7. 
9. 
11. 
13. 

15. 

TECHNIQUE: ZEEMAN 2. 
SIGNAL PROCESSING: PEAK AREA 3. 
TIME (SECONDS): 5.0 5. 
SCREEN FORMAT: 0.5 GRAPHICS 8. 
RECORDER SIGNAL: 0.2 CONT ABS 10. 
STATISTICS: 2 AVG. & SD & CV 12. 
ROLLOVER(ABS): 2. 0 14. 

S1: 

LAMP CURRENT (MA) : 0 « USE EDL 
CALIBRATION: LINEAR 
READ DELAY (SECONDS): 0.0 
PRINTER: OFF « MUST BE OFF 
RECORDER EXP: 1000 
NOMINAL WEIGHT 1.0 
BG SCALE: 0.5 

<<LEAVE ALL ENTRIES FOR STANDARD EMPTY 
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Figure 2 

-
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Furnace Program - heating times and temperatures 

PROGRAMMING MODE INSTRUMENT USER METHOD # 2 - PB DIUE: ---

ELEMENT: PB WAVELENGTH (NM): 283.3 SLIT (NM): 0.7 

PYRO COATED TUBE WITH PLATFORM - MAX POWER HEATING · GAS STOP - MATRIX MOD. 

PRETREAT TEMP: 900 ATOMIZE TEMP: 1800 CHARACT.MASS (PG) 12.0 

STEP FURNACE TIME INTERNAL 

NUMBER TEMPERATURE RAMP HOLD GAS FLOW READ RECORDER 

1 120 1 10 300 

2 220 5 5 300 

3 900 1 10 300 

4 20 1 5 0 
5 1800 0 5 0 * 
6 2650 1 4 300 
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Figure 3 

Furnace Program - Autosampler controls 

PROGRAMMING MODE AUTOSAMPLER USER METHOD /1 2 · PB 

SOLUTIONS LOCATION VOLUME BLANK VOLUME 
BLANK 20 
STANDARD l 
STANDARD 2 
STANDARD 3 
STANDARD 4 
STANDARD 5 
STANDARD 6 
STANDARD 7 
STANDARD 8 
RES LOPE 
MATRIX MODIFER l 
MATRIX MODIFER 2 

SAMPLE 01 TO 40 WITH MODIFER - 20 
SAMPLE -- TO ·· WITH MODIFER · 
REGAL LOCATIONS: . . .. . . . . NUMBER OF INJECTIONS: 

SOP No. : 11.42 
Page 15 of 19 

DATE: 

01 

NOTE: Add 20 uL 10% ammoniumphosphate (NH4H2P04) modifer to 1.0 ml of standards 
and samples prior to loading onto autosampler. 
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lA FILE: PB71095A 

5lii.\.11ENT FILE: PB71095A 

J U.B 10 

0.00 ug/L 

2 3.00 ut/L 

l 20.0 1.19/~ 

4 75.0 ug/L 

rev 
6 ICB 

7 CRA 
8 PBII 07·07·95 
9 PBIJ 07·07·95A 

1 PBS 07·07-95 

1 PI!S 07·07·95A 

2 LCS'II 

3 LCSIIA 

4 LCSS 

5 LCSSA 

• tcvl 

7 CCII 

a. .. 9506132:_02.E 

19 9506132-02EA 

ZO 9506132·02ED 

~~ 9506132-DZEDA 

22 9506132·02ES 

Z3 9506132-0t;E 

l4 9506132·04EA 

zs 9506132-06£ 

26 9506132·06EA 

27. CCV2 

28 CQI2 

Z9 9506133-011! 

30 9506133·01EA 

31 9506133-02£ 
32 9506133-0ZEA 

33 9506133·03£ 

34 9506133-0lEA. 
35 9506133-04£ 
36 950613J·~EA 

37 9506133·05£ 
38 9506133-0SEA 

39 CM 

40 CCSJ 

Figure 4 

'll -~b-I.S_.)I 

q)-ob-1'{( 
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BENCB SBEE:r 
239_2 or 7421 

'1 _) -~" _, 'f'i 
q>-•6-ll'i 
Gf. J-ab - "t.l.-co 

CASE: 

IHSTR.UHENT: 3051 

CllE!IT 10 

so 
SJ 

S20 

ST5 

rev 

"' 
CRA 

PSI.! 07-07·95 

PB\l D7-07·95A 

PBS 07·07·95 

PBS 07·07·95A 

LCS\1 

"""' LCSS 

LCSSA 

Cev1 
CCB1 

MATRIX 

UATEi! 

WATER 

\/A.T£.11. 

VATER 

\lATER 

VATER 

IIATEA 

WATER 

WATER 

SOIL 
SOIL 

WATER 

IIArER 

SOIL 

SOIL 

"""' \lATER 

E36·M4·00· 126 ____ __:IIA:::-TER 

E36·M4·00·126A \lATER 

E36·SV24·00· 1260 WATER 
E36·SV24·00·1260A WATER 

E36·S\12k00-12:6S WATEil. 

E36-Mt;·00·129 WATER 
E36·Sioi24·00·129A W.TER. 
E36-SV26.4.-00-133 \&.I..TD. 
E36-SIQ6.4.·00-133A WATER 

E36-SD24·01·12S 

E36·SD24-01·12M. 
E56-ss:24-01-131 

E36-SS24-01·131A 

E36·SS19-01 -139 

E36-SS19-01-139A 

E36-SD24·01-13Z 
E36-S024·01•132A 

E36-SD26.4.·01·135 
E36·mZ6A-Dt-135A 

crv3 

ccaJ 

1-

IIATEll 

IIATEll 

SOIL 

SOIL 

""' SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
.,IL 
SOIL 

loll. TEll 

'JATER 

SOC: pL '7-10 

ANALTZEO: 07/1Dm 

OILIJTTON SIZE 

1.00 100.000 
1.00 100.000 
1.00 100.000 
1.00 100.000 

1.00 100.000 
1.00 100.000 

1.00 100.000 
1.00 100.000 
1.00 100.000 
1.00 1.000 

1.00 1.000 
1.00 100.000 

1.00 100.000 
10.00 1.000 

10.00 1.000 

1.00 100.000 

1.00 100.000 

VOLU':: %sOLIDS ANAL YIEtl 

too.ooci" 100.00 07/T0/95 06J24 
HXJ.OOO 100.00 07/10/95 06:27 
100.000 100.00 07!10/95 06:30 
100.000 100.00 07/10/95 06:33 

100.000 100.00 07(10(95 06:36 
100.000 100.00 07/10/95 06:39 

100.000 100.00 07!10/95' 06:42 
100.000 100.00 07!10/95 06:45 
100.000 100.00 07/10/95 06:4! 
100.000 100.00 07!10/95 06:51 
100.000 100.00 07/10!95 06:54 
100.000 100.00 07/10!95 06:57 
100.000 100.00 07/10/V5 07:00 
100.000 100.00 07!10/95 07:03 
100.000 100.00 07/10/95 07:06 

100.000 100.00 07/10/'95 07:09 
100.000 100.00 07/10/95 07:12 

1.00 100.000 100.000 100.00 07/10/95 07:15 
1.00 1iiD.ooolol-,i1WzJ.o~omo-,\~o~o.:llo111o-t.o~onr~o'~"';.-· ~m~:~r~•-
1.oo 1oo.ooo 100.000 too.oo 07/10!95 07:21 
1.00 100.000 100.000 100.00 07/10/95 07:24 
1.00 100.000 100.000 100.00 07/lOM 07:27 
1.00 100.000 100.000 100.00 07!10/95 07:30 
1.oo 1oo.ooo 'too.ooo 1oo.oo 07!10!95 07:33 
1.00 100.000 1111.000 100.00 07/10195 07:.36 
1.00 100.000 100.000 100.00 07/10/95 07:39 

1.00 100.000 
1!00 100.000 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
1.00 

1.00 

1.000 

1.000 

1.000 

1.000 

1.000 
1.000 
1.000 
1,000 

1 .ODD 
1.000 

100.000 100.00 07/lOriS 07:42 
1oo.ooo ioo.oo ornom 07:45 

1m.ooo 5t.zo o7nom 07:4! 
11JJ.DOO 51.20 07/10195 07:51 
100.000 7D.10 07!10/?.i 07:54 
1Cil.OOO 7D.10 07!10195 07:57 
_um~ooo sz.!o 07110195 ae:m 
11:11.000 12.30 07/10195 •:06 
100.000 33.50 07/10/95 •=09 
100.000 33.50 07!101'15 08:12 
100.000 80.70 07!101'i'5 08:15 
100.000 !10.70 07/10/9'5 08:1!1 

1.00 100.000 :oo.ooo 100.00 07/10/95 0!:21 
1.00 100.000 ~:'0.000 100.00 07/10/9'5 08:24 

r/;"/~J" 
:.ab Su::.er.-hor 1 !late 
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Figure 5 

GP ENVIRONMENTAL SERVICES FURNACE RUN LOG 

DOClll!EN'! •. CONTROL NUIII!ER: 

DATE. __ _ TIME ___ ELE.~ENT--:---

HIGHEST STD ___ UGIL ABS _____ _ 

STD SOURCE rev SOURCE ___ _ 

DATAFILE NAME LAHl' ENERGY __ 

METHOD FILE FURNACE PROG 

COM¥~NTS _____________ _ 

ANALYST'S NAME. __________ _ 

DATE~-- TIME. ___ ELE.~---

HIGHEST STD __ UG/L ABS _____ _ 

STD SOURCE rev SOURCE. ___ _ 

DATAFIU: NAME LAHl' ENERGY __ _ 

ME'!HOD FILE FURNACE PROG 

COMMENTS. ____________ _ 

ANALYS'I' S NAME __________ _ 

DATE __ _ TIME. ___ ELEMENT __ _ 

HIGHEST STD __ UG/L ABS ____ _ 

STD SOURCE. ___ _ Iev SOURCE._-:---

DATAFILE NAME ___ _ 

METHOD FILE. ___ _ 

LAHl' ENERGY __ 

FURNACE PROG 

COMMENTS·--------------

ANALYST'S NAME __________ _ 

WORK ORDER U I FRACTIONS 

WORK ORDER i/ I FRACTIONS 

WORK ORDER # I FRACTIONS 

SOP No.: 
Page 17 

PAGE NO. __ 

11.42 
of 19 



<> 
C:JI,I ENVIRONMENTAL SERVICES 

'} -z J- &j r 

ij-. I I· "' ( 

i..(- ( i _,, 

~- n-" r 

~-"3-c;i 

)- t 1- G) 

S:• ~--c, )-

"J d- 1-"l~-

Figure 6 

"'-'-' I -

5 "'""""....... _)~,.,. a ... k.,_.. :) -..·~ ~ .. 

~.J l .... ~r.--t 5:1 

{.,......_f ,___i.&.. -f...J- c..""'-.,_ J- L::;.,_l 

SOP No.: 11.42 
Page 18 of 19 

tJ<-....1 6-.-r~ i=.J...._ , .... J~ ;;v.. 

ru.- C.~.vpGL ~ i ~ ff-.)1.. J- -0-

rJ"--' ~ .... ..,~ ~ ·," ,J-,..U...L Kt 

r-.~.._., a"'1~ k<.... ~~~a-
~,-~._.,5 ~~ ~ 

t'"-~ l,._, C"t.. \#.;.._ \ "'~1-,J.l.,.J-_ ;:."-. 

-
JJ..e...) G .... r i-'tt. : i:t;..l.o '·d 1-.ll..l ~c\. 

£--13-'1 r /Je..r ~~ r;:;..i,i. '"'~ ~\ 

. 

l? 
11-?.j-<,.r rJ ~ ... '5-,~~ ~ 

~oo'\sh..tl~ ~ 

1-H;- tJu ~ ~ 
,.~ lA. 



<> 
Gl ENVIRONMENTAL SERVICES 

, 

Figure 7 

I rT • 
, Digest sample accord. 1 

'to GP SOP 11.35, 11.36 
' I 

or 11.37 ' 

Set up light source 

1 Prepare standards and ·
1

· 

I QC samples 

Tune and calibrate 
instrument 

SOP No.: 11.4Z 
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NO lis correlation > 0.995? i 

: I YES I 

· Analyze OC samples ' 

Did QC samples pass,.' __ __:_:Nc::O:.__ ___ _ 
criteria? l YES 

Analyze sample 
' I l 

i Dilute ..v 
J: YES Is sample > highest 

standard? 
.,k 

Analyze analytical 

I 

Spike 
J, 

NO Is analyticaL NO Does analytical spike 

spk > 40%' meet criteria? 
YES YES 

I NO ' Prepare 
I 'Is corr. > MSAand 

10.995 I analy~e J 
YES I; 

Deterimine 
concentration 

I; 

Analyze QC samples J STOP 
I 

every 1Oth sample I I 
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SOP No.: 11.45 

Title 

Scope 

Graphite Furnace Analysis for Selenium 

'!he method detailed in this procedure is for the analysis of water, 
soil, sediment, sludge and other solid wastes digestates for selenium 
by graphite furnace atomic absorption spectroscopy in a=rdance with 
sw 846 method 7740. 

I. RJRroSE 

'!he quantification of Selenium by graphite furnace. All sanples are 
digested in a=rdance with SOP 11.35 and SOP 11.37 prior to analysis. 
'!he holding time is 180 days. 

II. REFERENCES 

SW 846 method 7740 

III. :El;;UTIMEm' AND SUPPLIES 

• Eppendorf pipetters and pipette tips 

• 1000 1'1 

• 5 or 10 ml disposable polystyrene beakers 

• 2 ml autoanalysis disposable sanple cups 

Perkin Elmer Graphite FUrnace (Zeeman 3030) 

• Autosanpler (AS 60/70) 

• Perkin Elmer or Buck Scientific pyrocoated graphite tubes and 
platfonns 

• Light Source (Electrodeless Discharge Lamp (EDL) or Hollow cathode 
Lamp (HCL) ) 
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• Argon gas (cryogenic liquid source) 

• EDL FUwer supply (for an EDL lamp) 

IV. REAGENIS 

• 5% Nickel Nitrate solution: 

SOP No.: 11.45 
Page 2 of 19 

Dissolve 24.78 grams if ACS reagent grade Ni(N0,)2 X 6 H,O in 
deionized water and bring to 100 rol in volumetric flask .. 

• 1000 ppm certified Se standard. 

Furnace water - Deionized water with 1.25% Nitric acid and 0.18% 
Hydrogen Peroxide 

1ldd 125 rols of concentrated Nitric acid and 60 rols H,O, (30%) to 10 
liters of deionized If,O. 

• Deionized H,O AS'IM Type II or equivalent. 

ICV, CCV and LCS Standards currently supplied by HIGH FURITY' 
STANili'JID3 

V. PROCEIXJRE (See Figure 7 for flow chart) 

A. Standard Preparation 

1. Prepare a blank with furnace H,O 

2. Prepare Stock Solution 1 (10 ppm) from the 1000 ppm standard 
solution. Prepare Stock Solution 2 (1000 ppb) from the 10 ppm 
Stock Solution 1. Prepare Stock Solution 3 (500 ppb) from the 
1000 ppb Stock Solution 2. Preparation parameters are given 
below. -Prepare in disposable beakers Standards 1 (5 ppb), 2 
(10 ppb), 3 (50 ppb), and 4 (100 ppb) from the 1000 ppm stock 
Selenium solution as described below. 

Stock 1 = (0.02 rol)(1000 PUll) = 10 ppm or 10000 ppb 
2 rol Furnace H,O 

Stock 2 = (0.20 rol)(lO PUll) = 1000 ppb 
2 rol Furnace H,O 

Stock 3 = (1. 0 roll (1000 ocb) = 500 ppb 
2 rol Furnace H,O 

Std. 1 = (0.20 roll (1000 oobl = 100 ppb 
2 rol Furnace H,O 

Std. 2 = (0.20 roll (500 oob) = 50 ppb 



I> 
Gl ENVIRONMENTAL SERVICES 

2 ml Furnace H,, 

std. 3 = (0.20 mll 1100 ppb) = 10 ppb 
2 ml Furnace H,O 

std. 4 = (50 ull (100 pdbl = 5 ppb 
1. 0 ml Furnace H,O 

SOP No.: 11.45 
Page 3 of 19 

3. 500 ppb will be used as the analytical spiking solution. 

4. Label five sample cups: 5 ppb, 10 J:Pb, 50 ppb, 100 Wb arrl 
Blank. Add 20 J.<l of the 5% Nickel Nitrate solution to five 
sample cups arrl add 1 ml of each concentration of stan:l.ard to 
its respective cup arrl 1 ml of furnace water to the fifth for 
the blank. 

5. Prepare stanc:lards daily. 

B. QC Preparation 

1. Using rcvc, prepare the rev arrl CCV's in a sample cup with 20 
1'1 of the 5% Nickel Nitrate solution as follows: 

(10 ul of ICVC) = a final concentration of 50.0 ppb 
lml 

True Value of ICVC = 5000 ppb 

2. ICB arrl CCB preparation is the same as the preparation for the 
blank stan:l.ard. 

3. A CCV (ICV) arrl a CCB (ICB) must be run for every ten samples 
analyzed, at the beginning of the run arrl at the end of the 
run. 

c. Sample Preparation 

Treat preparation blanks (PB), laboratory control samples 
(res), digested spikes, arrl duplicates as samples. 

2. 'lhe res soil needs a dilution before analyzing. Refer to the 
certificate of analysis for the true value to determine what 
dilution it will require. 

3. 'lhe res water (LCSW = ICVC) needs no dilution. 'lhe true value 
is 50.0. 

4. Add 20 1'1 of the 5% Nickel Nitrate solution to all sample cups 
to be used for the analysis. 

5. To these sample cups add one ml of sample. 
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6. Analytical Spike Preparation 

SOP No.: 11.45 
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A 10 w!J analytical spike is required of all samples, prep. 
blanks, LCS's, and duplicates. It is not required on a 
digested spike. 

Prepare an analytical spike (usin:J 500 w!J spi.kin:J solution 
prepared with the standards) in a sample cup with 20 1'1 of the 
5% Nickel Nitrate solution as follows: 

(20 ul of 500 pobl = 10 ppb + the sample coricentration 
1ml 

7. Prepare the Selenimn (Figure 4) bench sheet in the followin:J 
sequence: 

a) ICIT 
b) ICB 
c) CRA (the lowest standard in the calibration line) 
d) PB (either water, soil or both; see QC rules) 
e) PEA. 
f) LCS (either water, soil or both) 
g) LCSA 
h) Sample 
i) SampleA 
j) SampleD (duplicate) 
k) SampleD.O. 
1) SampleS (digested spike) 
m) CC\71 
n) CCB1 

The "A" followin:J the sample indicates the analytical spike. 
It may be necessary to run a CCV and CCB before 10 samples have 
been run to avoid splittin:J up an analytical spike and its 
sample. 

The Benchsheet is created directly in the CCll!pllter which 
utilizes the Multipro software program. 
'Ibis program is able to acquire data directly from the 
instrument. 
To use this program, turn the CCll!pllter on. 
MENU will appear on the screen with the followin:J subrrenu: 

1. ANALYST Is NO'I'EB:XlK 

2. NEIIDRK 

3. EMERGENCY LOCAL ANALYST NOIEB::X:>K OPERATION 

'IyPe 1 and the password. 
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SOP No.: 11.45 
Page 5 of 19 

Select the printer to which you want your work directed to. 

'!he Multipro screen will then appear with the menu: 

"System, Analysis, Methods, Data Entry, Export Data, Reports". 

Go to method arrl load. Press "Enter", arrl type SE. 

Go to "Analysis" select "Add New Run". 

'!hen name your runfile, your initial, date of the nm arrl run 
number. Press "Enter. " 

Go to "InCClllplete backlog". Here you are automatically loading 
workorder(s) that you want to run. You can load by department 
or by testcode. 
To load by department, type "INGF", or type "270_2" or "7740" 
whichever is applicable if you are loading by test code. 
'!he list of workorders will then appear, Press "Enter" on any 
workorder you choose. Press "FlO" when you finish your 
selection to load the selected workorder(s). Enter "Y" for 
default of analytical spike "AS." 

Go to "Data Entry" arrl hit "Enter". 

Select ''Modify data". 
Go to Edit Sequence. All the loaded workorder 
should be here. Modify your benchsheet to reflect what it 
should look like. Insert the approriate quality controls where 
they should be by using the insert key. 
'!he quality control requirements must be met. 
Please refer to the quality control section of this procedure. 
When this is CClllpleted then go to "Acquire Data." 
Press "Enter" and again press "FlO" to =mnit. 
In the default mode type "IR" (Linear Regression) . 
Enter the number of replicates. 
Enter "Y" to to record time of runs. 
'!hen press "FlO" one more time to start acquiring your data. 

Note: '!he "PRINT" key on the instrument must be on for the 
mul tipro to acquire data. 

D. Tuning and calibration of Instrument 

1. Turn on the furnace in the follc:Ming sequence: 

a. cooling water on 

b. furnace pc:Mer on 

c. CClllpUter screen on 
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d. PC CCl!tpUter with attached printer on 

SOP No.: 11.45 
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2. Make sure there is enough deionized water in the white plastic 
water bottle located unier the autosanpler. 

3. Cl1eck the graphite tube to see if it is still usable. (Press 
the "furnace" button to c:pen the furnace where the tube is.) 
If it is overly charred or bent, replace the tube and platform. 
Make sure the injection hole is lined up correctly. 

4. Attach the light source (EDL or HCL) . 

a. For EDL: 

1) Attach to cable running to EDL power supply. 
2) Turn on power supply. 
3) Start the UV light with the ''UV starter". 
4) Turn the power supply to 250. 

b. For HCL: 
1) Plug into GFA 
2) Set to 10 amps on program page. (later) 

5. Press "user index" control key to find user index page. 

6. Select the methcx:l. # that corresponds to Selenium by entering 
in the number and pressing "recall" control key. A methcx:l. that 
has already been set up will appear (Figure 1) . 

7. Set the wavelength at 196. 0. Set the slit width at 0. 7 nm. 

8. Press the "set up" control key for the "SEI' UP MJDE INSTRUMENT" 
page. Adjust the lanp by turning the metal !mobs by the lanp 
to gain the rnaxllm.nn energy. Press the "gain" key to rescale 
and increase energy. 'Ihe energy should be approxilllately so. 
'Ihe lanp will need some tilne to warm up (15-30 min.) • 

9. Go to the "~ INSTRUMENT IDDE" page by pressing the "prog" 
key. Advance or backup through this page by using the keys 
at the bottom. 'Ihis page should appear as shOINI'l in Figure 1. 
If using a hollow cathcx:l.e lanp, set the amps at 10 or whatever 
is required by the lanp manufacturer. 

10. Press the "prog" button again for the "PROGRAM MJDE HGA 600" 
page. Use the keys on the bottom to move arourrl the screen. 
'Ihe first two steps are the drying temperatures; the second 
two are the pretreat terrps.; the third is the atomization 
temp.; and the last is the burn off temperature. 'Ihe ranp tilne 
is the tilne the furnace takes to reach the corresponding 
temperature and the hold tilne is how long that temperature is 
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held before the next step. '!he set up on this page should be 
as described in Figure 2. 

11. Press the "prog" button again to go to the "Pl<IXRAMMING M:>DE 
AUIOSAMPIER" page. Use the keys at the bottom to IrOVe arourrl 
the s=een. Enter the location of which your starrlards (1-4) 
and sanples (starting at location 5) are in the autosanpler. 
Enter in the injection volume specified for the starrlards and 
sanples (See Figure 3). NCM you are ready to begin the 
analysis. 

E. Sanple Analysis 

1. Press the "run" button and a s=een with a blank graph will 
appear. 

2. If a "check" key at the bottom of the page appears, press this 
first. '!his will tell you if there is anything wrong with the 
program set up. 

3. NCM press the "sanpler reset" key at the bottom of the s=een. 
'!his resets the autosanpler. 

4. NCM press the "sanpler onjoff" key at the bottom of the s=een. 
'!his starts and stops the autosanpler. 

5. Make sure the printer is on line and press the print key to 
print out the results. 

6. When the last standard is running, press the "autosanpler 
onjoff" key again to stop after the last standard. Check the 
calibration. '!he co=elation must be at least .995 or better. 

7. Record the absorl:lance of the highest standard in the Graphite 
Furnace Run Log (Figure 5), located at each furnace instrument. 

8. Enter in the number of the first sanple in the autosanpler, 
a period and then the number of the last sanple (ex. 1.32). 
'!his will tell the autosanpler where to stop. NCM press the 
"autosanpler onjoff" key again to start the analysis of the 
sanples. 

9. A "run finished" will appear on the screen when the run is 
completed. 

10. Fill in the Furnace run log (figure 5) 
other key functions: 

11. "Cant" enables you to see a bar graph of the relative signal. 
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Also, by using the keys at the bottan of the screen, the 
instrument can be autozeroed, the injector can be flusherl with 
DI water, an:i the injector can be moverl into an:i out of the 
DI water. 

12. "Display Graph" displays the graph of the sanple that was run 
last. 

13. "Display calib." displays the calibration CUJ:Ve. 

14. "Display SUppl" displays the absorbances an:i the iesul ts. 

15. "New keys" allows you to start the calibration from the middle 
if one of the calibration points was off. 

16. "Store" stores the method in the user index. 

17. "Print" sends the output to the LIMS. 

The keys at the bottom of the display screens: 

18. "HGA on/off" turns the furnace on or off. 

19. "Manual temp." turns the furnace temp. on until you press it 
again. 

20. "Skip Step" skips the cu=ent step and progresses to the next 
one. 

21. ''Manual Position" tell the autosanpler to run the specific 
sanple entererl. 

F. Trouble Shooting and Corrective Action 

l. The calibration CUJ:Ve is below .995. 

a. The standards may neerl to be remade. 

b. The temperatures or times may neerl to be adjusterl. 

2. The values are all corning out very low or zero. 

a. Make sure the autosanpler is injecting into the graphite 
tube. 

3. The values are low. 

a. The tube may neerl changing. 

4. "High tube impedence" error message appears. 
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a. 'Ihe tube needs c::han;Jing. 

SOP No.: 11.45 
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5. "'Ihe instrurrent cannot set gain (no energy)" e=r message 
appears. 

a. Check the wavelerr;Jth 

b. Check to see if the power supply is on. 

c. Make sure nothing is blocking the light source. 
d. Check to see if the correct lanp is connected. 

6. rev fails 

a. Check absorbances of standards for possibility of 
incorrect dilution. 

b. Remake rev and if it still fails, recalibrate and try 
again. 

7. High negative values. 

a. 'Ihere is a high matrix interference and the sanple needs 
to be diluted. 

G. calculations 

1. % Recovery for Iev, CCV's, I..CS 

Obtained value X 100 
True Value 

2. % Recovery for spikes and analytical spikes. 

Spike value - Sample value X 100 
Spiked cone. 

3. If the value is belav the IDL, a zero is used for calculations. 

VI. Q.lality Control 

A. 'Ihe instrument must be calibrated every tilre a new run is st;arted 
or every 24 hours. 

B. After a new calibration, the run must begin with an rev folla..red by 
an ICB and a CRA. 

c. QC's and blanks must be run every ten sanples or every two hours 
(v.hichever is more frequent). 
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D. A Prep blank, LCS, Duplicate, arxi Digested Spike IIU.ISt be run for 
every Sr:G or every 20 scmg;:>les within an Sr:G (soil for soil sanples, 
water for water scmg;:>les, or both for both matrices). 

E. The coefficient variation must be < 20% 

F. % Recoveries or limits: 

IC\7 
CCV 
ICB 
CCB 
PB 
FilA. 
l.CSW 
I..CSWA 
l.CSS 
l.CSSA 
SAMPLE-A 

± 10% 
± 10% 
Less than the lowest stan::lard 
Less than the lowest stan::lard 
Less than the lowest stan::lard 
± 15% 
± 20% 
>40% 
between 311.5 ppb and 890 ppb (ERA 220) 
>40% 
± 15% 

1. If the IC\7 fails, the adjustments must be made arxi the 
instnmtent recalibrated. 

2. If a CCV fails, the run must be stopped, the instnmtent 
recalibrated and the preceding 10 sanples must be rerun. 

3. If the ICB fails, autozero the instnmtent, recalibrate and run 
again. If it still fails, check for contaminants in the 
furnace water or the matrix modifier. 

4. If a CCB fails, stop the run, autozero and recalibrate. 'Ihe 
preceding 10 sanples must be rerun. 

5. If a prep blank fails, rerun once. If it still fails, the 
scmg;:>les are contaminated and must be redigested. 

6. If FilA. fails, the spiking solution must be remade arxi the PB 
arxi FilA. IIU.ISt be rerun. If it still fails, there are 
interferences arxi the scmg;:>les must. be redigested. 

7. If an l.CS fails, rerun once. If it still fails, the scmg;:>les 
must be redigested. 

8. If an l.CSA fails, rerun the l.CS and l.CSA once. If it still 
fails, there are interferences and the sanples must be 
redigested. 

9. If an analytical spike of a scmg;:>le is between 40% and 85%, an 
MSA is required. Exception: if the spiked result is > 3 X 
the value of the scmg;:>le. 
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MSA preparation: Using the sample result, spike the 
sample at 50%, 100%, and 150% of that value using 
st.an:lard solution 1000 ppb. Only a sin;Jle injection is 
:require:l.. If the Correlation is below 0.995, rerun once. 
Report the value with the best correlation. 

10. If the analytical spike of a sample is< 40%, dilute and rerun. 

VII. Safety 

A. 

B. 

Equipment 

1. Lab coat 

2. Safety glasses 

3. Plastic gloves 

Potential hazards 

1. UV light source is hazardous to the eyes if looked at directly. 

2. 'Ihe furnace tEmperature is very high. Wait a minute before 
checking tube in furnace after operating. 

3. Fumes emitted from the furnace are potentially hazardous. A 
ventilation system provided over each furnace to reirOVe these 
fumes. 

VIII. Disposal Requirements 

A. 'Ihe samples are held for three months in a storage room. 

B. 'Ihe sai!Iples are neutralized and washed down the drain a=rdin;J to 
SOP 9 .1, Hazardous Waste Disposal. 

IX. Reporting Requirements 

A. 1. 'Ihe raw data must be recorded in ink and must contain on the 
first page: 

a. Analyst's initials 

b. Date 

c. Element analyzed 

d. Standard source and lot # 
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e. IC'J source 

f. Work Order 

SOP No.: 11.45 
Page 12 of 19 

2. Each sanple must be identified in the raw data by the 
appropriate name designated by the client. 

3. Each sanple must have an analysis tine ass=iated with it in 
the raw data. 

4. MSA analysis must be accompanied by the correlation, calculated 
value, slope, and intercept in the raw data. 

5. '!he following infonnation must be recorded in the Graphite 
Furnace Run Log (Figure 5): date, .element, highest standard, 
units of highest standard, la:rrp energy, tine, absorbance, 
analyst's name, work order #, and fractions :run. 

6. '!he following infonnation must be recorded on the Selenium 
Bench Sheet (Figure 4) : instrument ID, date of analysis, 
analyst's name and signature, review date, reviewer's 
signature, work order number, time analysis initiated. 

7. All maintenance, both routine and unexpected, shall be recorded 
on a Maintenance Log sheet (Figure 6) which is kept in the 
''Maintenance Leg" Book for each instrument. 
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Figure 1 
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Furnace Program main page 

PROGRAMMING MODE INSTRUMENT USER METHOD # 3 - SE DATE: __ _ 

ELEMENT: SE WAVELENGTH (NM): 196.0 SLIT (NM): 0.7 
PYRO COATED TUBE WITH PLATFORM - MAX POWER HEATING - GAS STOP - MATRIX MOD. 
PRETREAT TEMP: 900 ATOMIZE TEMP: 2100 CHARACT.MASS (PG) 30.0 

1. 
2. 
4. 
7. 
9. 
11. 
13. 

15. 

TECHNIQUE: ZEEMAN 2 . 
SIGNAL PROCESSING: PEAK AREA 3. 
TIME (SECONDS): 5.0 5. 
SCREEN FORMAT: 0.7 GRAPHICS 8. 
RECORDER SIGNAL: 0.2 CONT ABS 10. 
STATISTICS: 2 AVG. & SD & CV 12. 
ROLLOVER(ABS): 1. 5 14. 

Sl: 

LAMP CURRENT (MA) : 0 « USE EDL 
CALIBRATION: LINEAR 
READ DELAY (SECONDS): 0.0 
PRINTER: OFF « MUST BE OFF 
RECORDER EXP: 1000 
NOMINAL WEIGHT 1.0 
BG SCALE: 0.7 

<<LEAVE ALL ENTRIES FOR STANDARD EMPTY 
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Figure 1 

SOP No. : 11.45 
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Furnace Program main page 

PROGRAMMING MODE INSTRUMENT USER METHOD # 3 SE DATE: ---
ELEMENT: SE WAVELENGTH (NM): 196.0 SLIT (NM): 0.7 

PYRO COATED TUBE WITH PLATFORM - MAX POWER HEATING - GAS STOP - MATRIX MOD. 

PRETREAT TEMP: 900 ATOMIZE TEMP: 2100 CHARACT.MASS (PG) 30.0 

1. 
2. 
4. 
7. 
9. 
11. 
13. 

15. 

TECHNIQUE: ZEEMAN 2. 
SIGNAL PROCESSING: PEAK AREA 3. 
TIME (SECONDS): 5. 0 5. 
SCREEN FORMAT: 0.7 GRAPHICS 8. 
RECORDER SIGNAL: 0.2 CONT ABS 10. 
STATISTICS: 2 AVG. & SD & CV 12. 
ROLLOVER(ABS): 1. 5 14. 

S1: 

LAMP CURRENT (MA): 0 <<USE EDL 
CALIBRATION: LINEAR 
READ DELAY (SECONDS): 0.0 
PRINTER: OFF << MUST BE OFF 
RECORDER EXP: 1000 
NOMINAL WEIGHT 1.0 
BG SCALE: 0.7 

<<LEAVE ALL ENTRIES FOR STANDARD EMPTY 
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Figure 2 

SOP No.: 11.45 
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Furnace Program heating times and temperatures 

PROGRAMMING MODE INSTRUMENT USER METHOD # 3 - SE DATE: --
ELEMENT: SE WAVELENGTH (NM): 196.0 SLIT (NM): 0.7 
PYRO COATED TUBE WITH PLATFORM - MAX POWER HEATING - GAS STOP - MATRIX MOD. 
PRETREAT TEMP: 900 ATOMIZE TEMP: 2100 CHARACT.MASS (PG) 30.0 

STEP FURNACE TIME INTERNAL 
NUMBER TEMPERATURE RAMP HOLD GAS FLOW READ RECORDER 

1 120 1 10 300 
2 180 5 5 300 
3 900 1 10 300 
4 20 1 5 0 
5 2100 0 5 0 * 
6 2700 1 3 300 
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Figure 3 

SOP No.: 11.45 
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Furnace Program - Autosampler controls 
PROGRAMMING MODE AUTOSAMPLER 

SOLUTIONS LOCATION 
BLANK 
STANDARD l 
STANDARD 2 
STANDARD 3 
STANDARD 4 
STANDARD 5 
STANDARD 6 
STANDARD 7 
STANDARD 8 
RES LOPE 
MATRIX MODIFER l 
MATRIX MODIFER 2 

SAMPLE 01 TO 40 WITH MODIFER -
SAMPLE -- TO -- WITH MODIFER -
REGAL LOCATIONS: 

USER METHOD # 3 - SE D<\TE: 

VOLUME BLANK VOLUME 
20 

20 

NUMBER OF INJECTIONS: Ol 
NOTE: Add 20 uL 5% nickel nitrate modifer to 1.0 ml of standards and samples prior to loading onto autosampler. 
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D.SE: 

Figure 4 

BENCE SllEEl' 
SELZNilJM 

OATA FILE: SE71095A 

INSTRUMENT FILE: SE71095A UISTRUKEHT: .3209 

Sf:Cl LAB 10 

1 0.00 ug/L 

2 5.00 u;/L 
3 .30.0 ug/L 

4 100 ug/L 

ICV 
6 ICB 

7 , .... 

8 PBII 07·07·95 
9 PB\1 07-07•95A 

10 PBS 07·07-95 
11 PBS 07·0?·95A 

12 LCSI.' 

!J LCS' ... A 

14 LCSS 

15 LCSSA. 

\6 CCVI 

11 cat 

18 9506132·"02E 
19 9506132-DID 
zo 9506132·02El:l 
21 9506132·02EOA 

Z2 9506132-0ZES 

23 9506132·04E 
24 9506132-0itiA 

2S 9506132·06E 

26 9506132·06EA 

27 a:vz 
Zl CC!IZ 

Z9 9506133-0tE 
30 9506133-0IEA 
31 9506133·02f 

32 9506133-0ZEA. 
33 95061!3·03E 
]4 9506133-03U 

lS 9506133·04f 
36 950613l·04E.l 
3T 9506133-0SE 
lB 9506133·05EA 

C:L!EIIT 10 

so 

" "' SIOO 

IC:V 
ICS 

w 
PBII 07·07·95 

P!\1 07·07·95A 

PBS 07·07·95 

PBS 07·07-95A 

LCS\1 

'""' '"' L=< 

CCV1 

'"" 
E36·N24·00·126 

E36-M4·00·126A 

06·M4·00·1260 

E36--S'ti24·00·1260A 
E36-M4-0D-126S 

E36--SW24·00·129 
E36-S\124·00•129A 
E36-SW26A-00-13J 
E36-SW26A•00•133A 

a:vz 

= 
E36-SD24·01·12! 
E36-SD24-01 ·12&1. 

E36-SS24-01-131 
E36-SS24-01·131A 

E36-SS19·01·139 
D6-SS19-01·139A 
E36-SD24·01 • 132 
E36-5D24-01- 132A 
E36-5D26A·01-13S 
E36-5D26A.-D1•13SA 

i--

IIIATRIX 

loiATEK 

UATER 

\.lATER 

WATER 

WATER 

WATER 

\.lATER 

WATER 

WATEK 

SOIL 

SOIL 

WATER 

WATER 

SOIL 

SOIL 

\.lATER 

WATER 

\.lATER 

\.lATER 

\lATER 

\.lATER 

WATER 

WATER 

\lATER 

\lATER 

\lATER 

\lATER 

\lATER 

SOIL 
SOIL 
SDIL 
SOIL 
SDIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

\lATER 

"'"" 

. ' 

OJLUTTON 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
1.00 

1.00 

1.:10 

1.00 

1.00 

so.oo 
50.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
1.00• 

1.00 
1.00 

1.00 

1.00 

1.00 

1.00 

1 .110 
1.00 

1.00. 

1.00 

1.00 

1.00 

SOG: 

c:, r- o;JC.,-,; 2-

c,r-uu·-!U 
'iJ~-;:, .... -•-ii 

'\J-- g(,.-:~1 

'lr- o~:. -111 
C:,:J""'-.;~o.o-":,.Z.O 

;::v.. i L ~ 
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ANALrzEtl: 07/10/95 

SIZE 

too.Ooo 
100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

1.000 

1.000 

100.000 . 

100.000 

1.000 

1.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 
100.000 

100.000 

100.000 
100.0Q(J 

100.000 

1DO.OOO 

VOL!I<IE %SOLIDS ANALYIEO 

100.000 100.00 07/10/95 1.1:15 
100.000 100.00 07/10/95 11:18 
100.000 100.00 07/10/95 11:21 
100.000 100.00 07/10/95 11:24 

100.000 100.00 07/10/95 11:27 
100.000 100.00 07/10/95 11:30 

100.000 100.00 07!10r25 11:33 
100.000 100.00 07/10/95 11:36 
100.000 100.00 07/10/VS 11:39 
100.000 100.00 07/10!95 11:42 

100.000 100.00 07/10/95 11:45 
100.000 100.00 07/10195 11:48 
100.000 100.00 07/10/95 11:~T 

100.000 100.00 07/10/95 11:54 
100.000 100.00 07/10/95 11:57 

100.000 100.00 07/10/95 12:00 
100.000 100.00 07!10/95 12:Q3 

100.000 100.00 07!10/95 12:06 
100.000 100.00 07!10/95 12:09 
100.000 100.00 07!10/95 12:12" 
100.000 100.00 07/10/95 12:15 
100.000 100.00 07!10/95 12:18 

'100.000 100.00 07/10/95 12:21 
100.000 100.00 07/10/95 12;24 

100.000 100.00 07!10/95 12:Z7 
100.000 100.00 07!10/95 12:30 

1DO.DCIO 100.00 07/10195 12:33 
too .coo too .oo or nom 12:36 

1.000 100.000 51.20 07!10/95 12:39 
1.000 100.000 51.20 07!10/95 12:42 
1.000 100.000 70.10 07!101'i'5 12:45 
1.000 too.ooo ?n.to 07!10/95 12:48 
1.000 ·100".000 12..30 07/10/95 12:51 
1.000 100.000 12...30 07/10/95 12:54 
1.000 100.000 33..!0 07!10195 12:57 
1.000 100.000 33.50 07!10/'9S 13:00 
1.000 

1.000 

100.000 

100.000 

100.000 

100.000 
~-7U 07!10.195 13:!!3 
ao.7tl 01nom 13:06 

100.000 100.00 07!10195 13!09 
100.000 100.00 07!10/95 13:12 

'1""" i ;;.._ rft·h [ 
.I ~ac SLmEI"Visor 1 ~»au 
} 
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Figure 5 

INSTRUMENT ID: 3050 

Gl E!IVII!.ONI!ENUL SERVICES FURNACE RUN LOG 

DOCll!!E.'rf CONTROL NUMBER: __ 
DATE. __ _ TIME. ___ ELEMENT___, __ WORK ORDER # I FRACTIONS 
HIGHEST STD __ UGIL Al!S _____ _ 

STD SOURCE Iev SOURCE. ___ _ 

DATAFILE NAME LAMP ENERGY __ 

METHOD FILE FURNACE PROG 

co~s~-----------

ANALYST'S NAME. __________ _ 

DA!E __ _ TIME. ___ ELEMENT __ _ WORK ORDER # I FRACTIONS 
HIGHEST STD __ UG/L Al!S ____ _ 

STD SOURCE rev SOURCE. ___ _ 

DATAFH.E NAME LAMP ENERGY __ 

METHOD FILE FURNACE PROG 

c

~

s

 _____________ _ 

~Y~'S NAME __________ _ 

DATE __ _ TIME, ____ ELEMENT--'-- WORK ORDER D I FRACTIONS 
HIGHEST STO __ UG/L Al!S _______ _ 

. ' STD SOURCE, __ _ rev SOURCE_-,-__ 
DATAFILE NAME __ _ LAMP ENERGY __ 

METHOD FILE, ___ _ F\lRNACE FROG 
~

s

 _____________ ___ 

••ALYST' S NAME------------

SOP No.: 11.45 
Page 17 of 19 

PAGE NO. __ . 
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Figure 6 

·-:..<.,! 
I -

'5(...¥<:......... S~-o. a ... k ...... :, .... ~'w., ... 

~-~ \ .... sr-.-.-t 'Jj 

tr-11- "' (Y>--f c...L.G- -w... c_~J-_ L""-l 

'-!- r1-,-) f'J-<_.J -.}-1~ ~ 1\<'ljt-£~ p.j_ 

~-z7-~ r fJ.- C-<vp~ ~ i~_,~J-- t:«. 

~-'3-c;l rJtL__.; 4 .-'"1' 0-<. -t.J..__ ·,,., {}Ji-L,J... K-1. 

J- !I- C::,) 

s:~ ~:-c, )- t-l"-~ '-..-'-'1 ~Q tvJ-.- \ "'\ b-lJ.,J._ ~'\ 

-
: l-1-"!j- P-e...) G. .. f ;.,;_t.. : ~ I <~o f,J.(. ,t ~C\. 

~-IJ-., r Pew 
r . ' .::.U\ ~~ ~ •kt<-Ji..J 

!:' . 
-- r.-?.7-~.r r-~~ ... 'j-p~-1-<-- ~ t....,frz..tt~ ~ 

'1- H.; jJ '-"' ~ ~ ··~ 'J.<l 

·-

SOP No.: 11.45 
Page 18 of 19 



~ 

GIENVJRONMENTAL SERVICES 

, 

Figure 7 

Digest sample accord. I 

to GP SOP 11.35, 11.36 
'I I or 11.37 1. 

I Set up light source i 
J.. 

I 
!Prepare standards and 

QC samples 
l 

Prepare samples and 
analytical spikes 

SOP No.: 11.45 
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Tune and calibrate k 
instrument ~1 -----------. 

J.. 
'------'N..:.O::::_ ___ [Is correlation> 0.995? 

I 
I Dilute 

J.. YES 

NO Is analytica 1\10 
spk > 40% 

YES 

I NO 
, 

Prepare 
11s corr. > I MSAand 
0.995 analyze I YES 

I 
YES 

: Analyze QC samples 1 

: Did QC samples pass r------'-'N-=0'-----
criteria? 

YES 
I' 

Analyze sample 

J., 
Is sample > highest 

standard? 
J., 

Analyze analytical 
Spike 
j,. 

Does analytical spike 
meet criteria? 

YES 

/'_ 

)I 
Deterimine 

concentration 
(., 

Analyze QC samples J STOP 
I every 1Oth sample 'I 
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SOP No.: 11.43 

Title 

Scope 

Gral=hite F\lmace Analysis for Silver. 

'!he method detailed in this procedure is for the analysis of water, 
soil, sediment, sludge an:l. other solid wastes digestates ·for silver 
by gral=hi te furnace atanic abso:tption spectroscq:ly in a=rdance with 
sw 846 method 7761 

I. RJmUSE 

'Ihe quantification of Silver by graphite furnace. All sanples are digested 
in a=rdance with SOP 11.35 and SOP 11.37 prior to analysis. 'Ihe holding 
time is 180 days. 

II. REFERENCES 

sw 846 method 7761 

III. mJl:R!ENT AND SUPPLIFS 

• Eppendorf pipetters and pipette tips 

• 1000 1'1 

• 

• 

• 

• 5 or 10 rn1 disposable polystyrene beakers 

• 2 rnl autoanalysis disposable sample cups 

• Perkin Elmer Graphite F\lmace (Zeeman 3030) 

• Autosanq:>ler (AS 60/70) 

• Perkin Elmer or equivalent pyroooated graphite tubes an:l. 
platfonns 

• Light source (Electrodeless Discharge Larrp (EDL) or HollCM cathode 
La!!p (HCL) ) 
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o Argon gas ( czyogenic liquid source) 

• EDL :!9.Yer supply (for an EDL lanp) 

* Data acquisition software (MJLTI-:m:>) 

IV. RFAGENIS 

0 1000 ~ certified 1\g stardard. 

o Deionized H,O AS'1M Type II or equivalent. 

SOP No.: 11.43 
Page 2 of 19 

• FUrnace Water - Deionized water with 1.25% Nitric acid and 0.18% 
Hydrogen Peroxide 

Add 125 mls of concentrated Nitric acid and 60 mls H,O, (30%) to 10 
liters of deionized H,O. 

• ICV, CCV and I.CS standards (supplied by HIGH :ruRITY STAND.fiROO and 
:ENVIFlONMENI'A RESOORCE ASSOCIATES. ) 

v. ffiOCEil.JRE (See Figure 7 for flow chart) 

A. standard Preparation 

1. Prepare a blank with furnace H,O 

2. Prepare stock Solution 1 (10 ppm) from the 1000 ppm standard 
Solution: pipet 1. o mL of 1000 ppm stardard. into a 100 mL class 
A volumetric flask, brin;J up to line with furnace water, 
stq::per flask and invert several tilnes to mix. 

stock 1 = 11.000 mll 11000 ppml = 10 ppm or 10000 HX:> 
100 ml FUrnace H,O 

Prepare stock Solution 2 (1000 ppb) from the 10 ~ stock 
Solution 1: pipet 10.00 ml usin;J class A volumtric pipet into 
a 100 mL class A volumetic flask and brin;J to line with furnace 
water. 

stock 2 = (10.00 mll (10 pgnl = 1000 HX> 
100 ml FUrnace H,O 

Next, prepare Standards l (10 ppb), 2 (20 ppb), 3 (50 ppb), 
as follows: 

Std. 1 = (.01 mll(lOOO ocbl = 10 ppb 
1 ml FUrnace H,O 

std. 2 = (.02 mll (1000 ocb) = 20 ppb 
1 ml FUrnace H,O 
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Std. 3 = I. 05 mll 11000 mbl = 50 J:¢ 
1 ml FUrnace H,, 

SOP No. : 11.43 
Page 3 of 19 

3. 1000 gil will be use::1. as the analytical spildn;J solution. For 
analytical spikes, pipet 0.020m1 of 1000 gil to 1.0 ml of 
sanp1e. 

4. label four sanple cups: 10 gil, 20 gil, 50 gil, and Blank. 
Add 1 ml of each concentration of starrlard to its respective 
cup and 1 ml of furnace water to the foorth for the blank. Add 
an additional 20 uL of DI water to each cup to cx:mq:lel"~Sate for 
the analytical spikes. 

5. Prepare standards daily. 

B. QC Preparation 

1. Using ICITC, prepare the ICIT and CCIT's as follC7;15: pipet 1.0 
ml of ICIT into a 100 mL class A volumetric flask and bring up 
to volume with furnace water, stq:p:r and invert several tilnes 
to mix. 

11000 ul of ICITCl = a final concentration of 20.0 J:¢ 
100 ml 

*certified concentration of urdiluted ICITC = 2000 wb 

2. ICB arxl. CCB preparation is the same as the preparation for the 
blank stan:iard. 

3. A CCV (ICIT) and a CCB (ICB) must be run for r?Very ten sanples 
analyzed, arxl. at the beginning and errl of the run. 

c. Sample Preparation 

1. Treat preparation blanks (PB) , laboratory control sanples 
(LCS), digested spikes, and duplicates as sanples. 

2. 'lhe LCS soil needs a 1:10 dilution before analyzing. Refer 
to the certificate of analysis for the ture value to determing 
What dilution it will require. 

3. '!he LCS water (I.CSW = ICITC) needs no dilution. '!he 
concentration of I.CSW = 20.0. 

final 

4. To sanple cups add one ml of sanple arxl. label it with a marker. 

5. Analytical Spike Preparation 

•. 



~ 
Gl ENVIRONMENTAL SERVICES 

SOP No.: . 11.43 
Page 4 of 19 

A 20 pti:> analytical spike is required of all sanples, prep. 
blanks, LCS 's, an:i duplicates. It is not required on a 
digested spike. 

Prepare an analytical spike (usin;; 1000 PIX> spikirg solution 
prepared with the stamards) in a sample cup as follows: pipet 
20 uL of 1000 pti:> stan:iard to the cup, pipet 20 uL of DI water 
to another cup, tranfer 1. o mL of sample to each cup. 

120 ul of 1000 ppbl = 20 ppb 
1ml 

NOI'E: the final volume is really 1020 uL, b..rt the additional 
20 uL has been =rrecte::l bY adding 20 uL to the stamards, 
ICIT's an:i roJ's as well. 

6. Prepare a Silver bench sheet (Figure 4) in the followin;; 
sequence in the multipro. 

a) ICIT 
b) ICB 
c) CRA (the lowest standard in the calibration line) 
d) PB (either water, soil or both; see QC rules) 
e) pa:.. 
f) LCS (either water, soil or both) 
g) LCSA 
h) roJ1 
i) CCBl 
j) sample 
k) SanpleA 
l) SanpleD (duplicate) 
m) Sanplell1>. 
n) SanpleS (digested spike) 
o) roJ2 
p) CCB2 

'!be "A" followin;; the sample indicates the analytical spike. 
It may be necessary to nm a roJ an:i CCB before 10 sanples have 
been nm to avoid splittin;; up an analytical spike an:i its 
sample. 

'!be Benchsheet is created directly in the carp.1ter which 
utilizes the Multipro software program. 
'lllis Pio:lidJll is able to acquire data directly fran the 
instrument. 
To use this program, turn the canp.lter on. 
MENU will appear on the screen with the followin;; sul::lrenu: 

1. ANALYST Is NOI'EBXJK 

2 • NE'I'W:lRK 
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3. ~CY LOCAL ANALYST oou::aX>K OPERATION 

Type 1 an::l the password. 
Select the printer to whidl you want ya;.r \1/0rk directed to. 

'lhe Multipro screen will then arpear with the nenu: 

"System, Analysis, Methods, Data Entry, Export Data, Reports". 

Go to method an::l load. Press "Enter" , an::l type 1G •· 

Go to "Analysis" select "Add New Run".-

'Ihen name your runfile, your initial, date of the run an::l run 
number. Press "Enter. " 

Go to "Inccl!tplete backlog". Here you are autanatically loadin;J 
\1/0rkorder(s) that you want to run. You can load by department 
or by testcode. 
To load by department, type "INGF", or type "272_2" or 117761" 
whidlever is applicable if you are 1~ by test code. 
'Ihe list of workorders will then appear, Press "Enter" on any 
workorder you choose. Press "FlO" when you finish ya;.r 
selection to load the selected workorder(s). Enter "Y" for 
default of analytical spike "AS." 

Go to "Data Entry" an::l hit "Enter" . 

Select "Modify data". 
Go to Edit Sequence. All the loaded workorder 
should be here. Modify your benchsheet to reflect what it 
should look like. Insert the approriate quality controls where 
they should be by us.i.n;J the insert key. 
'Ihe quality control requirements must be met. 
Please refer to the quality control section of this procedure. 
When this is carpleted then go to "Acquire Data." 
Press "Enter" an::l again press "FlO" to camnit. 
In the default m:xie type "IR" (Linear Regression). 
Enter the number of replicates. 
Enter "Y" to to record time of runs. 
'Ihen press "FlO" one nore time to start acquir.i.n;J your data. 

Note: 'Ihe "PRim'" key on the instruirent must be on for the 
Imll tipro to ao:}llire data. 

D. 'I\Jning an::l calibration of Instrument 

1. Turn on the furnace in the folla,..r.i.n;J sequence: 

a. cool.i.n;J water on 
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b. fumaoe pcMer on 

c. c:arp.rter screen on 
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d. M.llti-pro loaded with method file arxi set to acquisition 
m:xle. 

2. Make sure there is enough deionized water in the white plastic 
water bottle located un::ier the autosanpler. 

3. Oleck the ~te tube to see if it is still usable. (Press 
the "fumaoe" b.rt:ton to open the fumaoe where the tube is.) 
If it is overly charred or bent, replace the tube arxi platform. 
Make sure the injection hole is lined up cone..."tly. 

4. Attach the light source (EDL or HCL) . 

a. For EDL: 

1) Attach to cable running to EDL power SUWlY. 
2) Turn on power supply. 
3) Start the tN light with the "UV starter" . 
4) Turn the power supply to 8 watts. 

b. For HCL: 
1) Plug into GFA 
2) Set to 10 anps on program page. (later) 

5. Press "user index" control key to find user index page. 

6. Select the method # that corresponds to Silver by entering in 
the number arxi pressing "recall" control key. A method that 
has already been set up will awear (Figure 1) . 

7. Set the wavelen;,t.h at 328.1. Set the slit width at o. 7 nrn. 

8. Press the "set up" control key for the "SEI' UP M:>DE INS'IRJMENI'" 
page. Adjust the lanp by turning the metal knOOs by the lanp 
to gain the :maxi:mum energy. Press the "gain" key to rescale 
arxi increase energy. 'lhe energy should be awroxilnately so. 
'lhe lanp will need sare t:iJne to warm up (15-30 min.). 

9. Go to the "mo:>RAM INS'IRJMENI' K>DE" page by pressing the "prog" 
key. Advance or baclo.Jp through this page by using the keys 
at the bottom. 'lhis page should awear as shOYII'l in Figure 1. 
If using a hollow cathode lanp, set the anps at 10 or 'Whatever 
is required by the lanp manufacturer. 

10. Press the "prog" button again for the "mo:>RAM MODE HGA 600" 
page. Use the keys on the bottom to move aroun:i the screen. 
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'!he first two steps are the clry:in;J tenperatures; the secon:l 
two are the pretreat tenps.; the third is the atanization 
tenp.; arrl the last is the J::mn off tenperature. '!he ranp time 
is the time the furnace takes to reach the ex>rrespon:iin:J 
tenperature arrl the hold time is heM lorg that teqler'ature is 
held before the next step. '!he set up on this page should be 
as described in Figure 2. 

11. Press the "prog" bltton again to go to the "~ MJDE 
AtmJSAMPIER" page. Use the keys at the l::ottan to 111011e around 
the screen. Enter the location of v.hich yoor standards (1-4) 
arrl sanp1es (start:in;J at location 5) are in the autosanpler. 
Enter in the injection volume specified for the stan:l.ards arrl 
sanples (See Figure 3). Now you are ready to begin the 
analysis. 

E. Sample Analysis 

1. Press the "run" button arrl a screen with a blank graph will 
appear. 

2. If a "check" key at the bottom of the page ~, press this 
first. 'Ihls will tell you if there is anyth:in;J WI"'O"g with the 
program set up. 

3. Now press the "sanpler reset" key at the bottom of the screen. 
'!his resets the autosanpler. 

4. Now press the "sanpler onjoff" key at the bottom of the screen. 
'Ihls starts arrl stops the autosanpler. 

5. Make sure the printer is on line arrl press the print key to 
serd the result to Multipro. 

6. When the last starrlard is runn:in;J, press the "autosanpler 
onjoff" key again to stop after the last starrlard. Check the 
calibration. 'lhe ex>rrelation must be at least .995 or better. 

7. Record the absort>anoe of the highest starrlard in the Grat:hite 
FUmaoe Run Log (Figure 5), located at each furnace instrument. 

8. Enter in the number of the first sanple in the autosanpler, 
a period arrl then the number of the last sanple (ex. 1.32). 
'!his will tell the autosanpler ....mere to stop. Now press the 
"au:tosairpler onjoff" key again to start the analysis of the 
sanples. 

9. A "run finished" will appear on the screen when the run is 
completed. 
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10. Fill out the Graphite Furnace Run Log (Figure 5) for sanples 
or cases nm that day. 

other key functions: 

11. "Cent" enables you to see a bar graFh of the relative signal. 
Also, by us:in:J the keys at the bottan of the screen, the 
instrument can be autozeroed, the injector can be flushe:i with 

DI water, an:i the injector can be moved into an:i out of the 
DI water. . 

12. "Display GraFh" displays the graFh of the sanple that was nm 
last. 

13. "Display calib." displays the calibration curve. 

14. "Display SUppl" displays the abso:tDanoes an:i the results. 

15. ''New keys" allCMS you to start the calibration fran the middle 
if one of the calibration points was off. 

16. "store" stores the method in the user index. 

17. "Print Screen" prints the screen displayed. 

18. "Print" prints the results. 

'!he keys at the bottom of the display screens: 

19. "HGA on; off" turns the furnace on or off. 

20. ''Manual temp." turns the furnace temp. on until you press it 
again. 

21. "Skip step" skips the =-rent step and progresses to the next 
one. 

22. ''Manual Position" tell the all'tosan;>ler to nm the specific 
sanple entered. 

F. Tra.lble Shoot:in:J an:i Corrective Action 

1. '!he calibration curve is below .995. 

a. '!he standards may need to be remade. 

b. '!he tenperatures or times may need to be adjusted. 
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2. 'lhe values are all can:i.ng out very low or zero. 

a. Make sure the autosanpler is injecting into the gralillte 
tube. 

3. 'lhe values are low. 

a. 'lhe tube may need c::han;Jing. 

4. ''High tube i.npedence" error message appears. 

a. 'lhe tube needs c::han;Jing. 

5. "'lhe instrument cannot set gain (no energy) " error message 
awears;. 

a. O'leck the wavelength 

b. O'leck to see if the pc:Mer supply is on. 

c. Make sure nothing is bloc:Jd.n; the light source. 

d. O'leck to see if the ccrrect lanp is ccnnected. 

6. I CIT fails 

a. O'leck absorbances of stan::lards for possibility of 
inccrrect dilution. 

b. Remake ICIT and if it still fails, recalibrate and try 
again. 

7. High negative values. 

a. 'lhere is a high matrix interference and the sanple needs 
to be diluted. 

G. Calculations 

1. % Reccvery for ICIT, CCV's, l.CS 

Obtained value X 100 
True Value 

2. % Reccvery for spikes and analytical spikes. 

Spike value - Sample value X 100 
Spiked ccnc. 

3. If the value is below the IDL, a zero is used for calculations. 

•. 
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VI. ~ a:m'ROL 
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A. 'Ihe instrument ImJSt be calibrated every time a rti!M :nm is starte:3 

or every 24 hours. 

B. After a rti!M calibration, the :nm ImJSt begin with an ICI/ follCiw'Erl by 

an ICB an:i a CRA. 

C. QC's an::l. blanks ImJSt be :nm every ten sanples or every two hours 

(wnichever is nore frequent). 

D. A Prep blank, LCS, D.Jplicate, an::l. Digested Spike Ill.lSt be :nm for 

every so:; or every 20 sanples within an so:; (soil for soil sanples, 

water for water sanples, or both for both matrices). 

E. The coefficient variation ImJSt be < 20% 

F. % Recoveries or limits: 

ICI/ 
CCI/ 
ICB 
CCB 
PB 
PBA 
I..CSW 
USWA 
LCSS 
LCSSA 
SAMPLE-A 

± 10% 
± 10% 
less than the lowest standard 
less than the lc:MeSt stan:lard 
less than the lowest standard 
± 15% 
± 20% 
>40% 
between lOB ppb and 397 ppb (ERA 220 4/94) 
>40% 
± 15% 

l. If the ICI/ fails, the adjustments ImJSt be made an:i the 
instrument recalibrated. 

2. If a CCI/ fails, the :nm ImJSt be ~. the instrument 
recalibrated an::l. the preceding 10 sanples must be re:nm. 

3. If the ICB fails, autozero the instrument, recalibrate an:i :nm 
again. If it still fails, check for contaminants in the 
furnace water or the matrix IrOdifier. 

4. If a CCB fails, stop the :nm, autozero an::l. recalibrate. 'lhe 
preceding 10 sanples must be re:nm. 

5. If a prep blank fails, re:nm once. If it still fails, the 
sanples are contaminated an::l. must be redigested. 

6. If PBA fails, the spi.Jd.ng solution must be remade an::l. the PB 
an::l. PBA must be re:nm. If it still fails, recalibrate the 
instrument an::l. rerun. 'lhe PBI\ must pass +I- 15% . 
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7. If an LCS fails, rerun once. If it still fails, the sanples 
1ILlSt be redigested. 

8. If an LCSA fails, rerun the LCS an:l LCSA once. If it still 
fails, note this on the nmlog an:l continue with analysis. 

9. If an analytical spike of a saJIIlle is bebleen 40% an:l 85%, an 
MSA is required. 

MSA preparation: Usin;J the sanple result, spike the 
sample at 50%, 100% an:l 150% of that value usin;J the 
stan1ard solution 1000 I=P:>· Only a sin;Jle injection is 
required. If the correlation is below 0.995, rerun once. 
Report the value with the best correlation. 

10. If the analytical spike of a sample is< 40%, dilute an:l rerun. 

VII. SAFElY 

A. Equipnent 

1. Lab coat 

2. Safety glasses 

3. Plastic gloves 

B. Potential hazards 

1. W light source is hazardous to the eyes if looked at directly. 

2. 'Ihe furnace te~tp=rature is very high. Wait a minute before 
checking tube in furnace after opera tin;!. 

3. Fumes emitted from the furnace are potentially hazardous. A 
ventilation system provide:l over each furnace to remove these 
fumes. 

VIII. DISFCSAL ~ 

A. 'Ihe sanples are held for three nonths in a storage room. 

B. 'lhe sanples are neutralized and washed down the drain a=roing to 
SOP 9. 1, Hazardous Waste Disposal. 

A. 1. 'Ihe raw data must be recorded in ink and must contain on the 
first page: 

a. Analyst's initials 
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b. rete 

c. Element analyzed 

d. starx3ard soorce an:l lot ll 

e. ICV soorce 

f. Work order 

SOP No.: 11.43 
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2. Fach sanple I!LISt be identified in the raw data by the 
appropriate name designated by the client. 

3. Fach sanple I!UlSt have an analysis time associated with it in 
the raw data. 

4. MSA analysis I!UlSt be acc:arq:.anied by the correlation, calculated 
value, slope, an:l intercept in the raw data. 

5. 'Ihe following information I!UlSt be recorded in the Gra!;hite 
Furnace Run Log (Figure 5): date, element, highest standard, 
units of highest stan:lard, lanp energy, time, absorbance, 
analyst's name, work order #, an:l fractions run. 

6. 'Ihe following information I!UlSt be recorded on the Silver Bench 
Sheet (Figure 4): instrument ID, date of analysis, analyst's 
name an:l signature, review date, reviewer's signature, ;;ork 
order number, time analysis initiated. 

7. All maintenance, both routine an:l unexpected, shall be recorded 
on a Maintenance Log sheet (Figure 6) which is kept in the 
"Maintenance log" Book for each instrument. 
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Figure 1 
Furnace Program - main page 

Furnace Program - main page 
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PROGRAMMING MODE INSTRUMENT USER METHOD 11 12 - % Jl-lf DATE:---

ELEMENT: AG WAVELENGTH (NM): 328.1 SLIT (NM): 0.7 
PYRO COATED TUBE WITH PLATFORM - MAX POWER HEATING · GAS STOP · MATRIX MOD. 
PRETREAT TEMP: 650 ATOMIZE TEMP: 1600 CHARACT.MASS (PG) 1.4 

1. 
2. 
4. 
7. 
9. 
11. 
13. 

15. 

TECHNIQUE: ZEEMAN 2. 
SIGNAL PROCESSING: PEAK AREA 3. 
TIME (SECONDS): 5. 0 5. 
SCREEN FORMAT: 1.8 GRAPHICS 8. 
RECORDER SIGNAL: 0.2 CONT ABS 10. 
STATISTICS: 2 AVG. & SD & CV 12. 
ROLLOVER(ABS) : 1. 8 14. 

Sl: 

LAMP CURRENT (MA): 0 << USE EDL 
CALIBRATION: LINEAR 
READ DELAY (SECONDS): 0.0 
PRINTER: OFF « MUST BE OFF 
RECORDER EXP: 1000 
NOMINAL WEIGHT 1.0 
BG SCALE: 1. 8 

«LEAVE ALL ENTRIES FOR STANDARD EMPTY 
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Figure 2 
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Furnace Pl:o;j!am - heatin;J times and tenperatures 

Furnace Program heating times and temperatures 

PROGRAMMING MODE INSTRUMENT USER METHOD # 12 .- AG DATE:---

ELEMENT: AG WAVELENGTH (NM) : 328. 1 SLIT (NM) : 0. 7 
PYRO COATED TUBE YITH PLATFORM - MAX POYER HEATING - GAS STOP - MATRIX MOD. 

PRETREAT TEMP: 650 ATOMIZE TEMP: 1600 CHARACT.MASS (PG) 1.4 

STEP FURNACE TIME INTERNAL 
NUMBER TEMPERATURE RAMP HOLD GASFLOY READ RECORDER 

1 120 1 10 300 
2 220 5 5 300 
3 650 1 10 300 
4 20 1 5 0 
5 1600 0 5 0 * 
6 2400 1 4 300 
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Figure 3 
FUrnace Program - Aut.osan;>ler controls 

Furnace Program - Autosampler controls 

PROGRAMMING MODE AUTOSAMPLER USER METHOD # 12 - AG 

SOLUTIONS LOCATION VOLUME BLANK VOLUME 
BLANK 10 
STANDARD 1 
STANDARD 2 
STANDARD 3 
STANDARD 4 
STANDARD 5 
STANDARD 6 
STANDARD 7 
STANDARD 8 
RESLOPE 
MATRIX MODIFER 1 
MATRIX MODIFER 2 

SAMPLE 01 TO 40 WITH MODIFER - 10 
SAMPLE -- TO --WITH MODIFER -

SOP No.: 11.43 
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t\'ITE: 

REGAL LOCATIONS: -- : -- : -- : -- NUMBER OF INJECTIONS: 01 

NOTE: Add 20 uL 10% ammoniumphosphate (NH4H2P04) modifer to 1.0 ml of standards 
and samples prior to loading onto autosampler. 
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CASE: 

Figure 4 
Bench sheet 

BENCl! SIIEET 
- SILVER 

DATA FILE: AG7109SA 

llfSTIIUMENT fiLE: AG71095A IJISTRLMEMT: 3050 

sea LAI 10 

1 0.00 u;/l 

2. 10.0 lol!il/l 

3 20.0 IJI/L 

4 50.0 UV/L 

5 ICV 

6 ltB 

7 w. 
1!1 PIW 07·07•95 

9 P8W 07·07•9SA 

10 PBS 07·07·95 

11 PBS 07·07·95A 

12 LCSIJ 

13 LCSIJA 

14 LC.SS 

15 LC'SSA 

16 Ctvt 

17 ttB1 

11 9506132..(12!: 

19 9506132-0ZEA 

20 9506132 • OZEt'l 

21 9506132·02:EDA 
22 9506132-0Z£5 

23 9506132-0I.E 

24 9506132-o.r.u 

25 9506132·06£ 
Z6 9506132·06U 

27 = 
ill CCI2 

29 9506133·01£ 
3G 95CI6133·01£A 

31 9506133-<IZE 
32. 9S06133·0ZEA 
!3 95G6133·G3E 
J4. t506133·0lEA 

. l5 9506133-ot.E 
36 9506133-0W. 

37 9506133·05£ 
31 9506133·05EA 

E- ll .... k,.{, 

CUPIT 10 

so ,, 
$20 

S50 

ICV 

ICB 

CiA 

PN 07·07·95 

PIW 07•07•95A 

PIS 07•07·95 

PIS 07·07•95A 

LCSII 

LCSIIA 

L.CSS 

LCSSA 

CCV1 

cc:et 

E36·M4•0tH26 
E36·M4·00·126A 

E36·Slll4·00· 126tl 

D6~N24·00~126CA 

EJ6·SW24-00·1265 

06-w-!4-00~129 

£36· S\124 • 00· 1 29A 

E36·SW26A-00·133 

E36-SW26A -00·133A 

136--SD24~01·12! 

D6·SD2~·01·1Z!A 

D6·SSZ4~01·131 

E]rSS24•01•131A 

D6-IS19·01·139 

D6-SS19·01·139A 
E36•1D24·01. 132 

D6-ID24·01·13ZA 

136·1DZ6A·01·t35 
D6•SDZ6A·01·135A 

CM 
CI:IJ 

IUTR!)( 

WATER 

WATER 
WlTER 

WATER 

WATER 

WATER 

WATER 

WATER 

WATER 

SOIL 
SOIL 
WATER 
WATER 
SOIL 
SOIL 

WATER 
WATER 

WATER 

WATER 
WATER 
WATER 
WATER 
WATER 
I,U,TER 

IU.TER 
WATER 

taTER 
IMTER 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

WATEl 
WATER 

DILUTION 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
·5a.oo 
50.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1 .co 
1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
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~r- ... ~u-1-ts 
C4\-" •(-it; 

"r-o -..-; 1') 

c:r.r-o)O -'?.~ 
SDG: .pr.i- "'1. tV 

Pege 1 

ANALTZED: 07/10/95 

St2E 

100,000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100,000 

1.000 
1.000 

100,000 

lOO.OOct-

1.000 
1.000 

100.000 
100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

yDll)!E 

100.000. 
100,000 

ISOLIDS ANAL Y2!0 

100.00 07/10{9S 11;02 

100.00 07!10/~ 1T:C5 

100.000 100.00 07!10/95 11:0! 

100.000 100.00 07!10/95 11:11 

100.000 100.00 07/10/95 11:14 

100.000 100.00 07!10/95 11:17 

100.000 100.00 07/10(95 11:20 

100.000 100.00 07!10!95 11:23 

100.000 100.00 07/10/95 11:26 

100.000 100.00 07/10/95 11:29 

100.000 100.00 07/10!95 11:32 

100.000 100.00 07/10/95 11:35 

100.000 100.00 07/10/95 11:::!! 

100.000 100.00 07/10~5 11:41 

100.000 100.00 07/10/95 11:44 

100.000 100.00 07/10/95 11:47 

100.000 100.00 07/10{95 11:50 

100.000 100.00 07/10/95 11:53 

100.000 100.00 07/10/95 11:56 

100.000 100.00 07/10/95 11:59 

100,000 100.00 07{10/95 12:02 

100.000 100.00 07/10!95 12:05 

100.000 100.00 07/10/95 12:08 

100.000 100.00 07/10/95 12:11 

100.000 100.00 07/10195 12:14 

100.000 100.00 07!10!95 12:17 

11X2.000 100.00 07/10195 12:20 

100.000 100.00 07/10/95 12:23 

1.0CJC! 100.000 51.2U 07/10/95 12:26 

t.DOO 100.000 51.20 07!10!95 12:29 

1.000 100,000 7a.10 07/10/95 12:32. . 

t.DDO 100.000 10.10 OT/10!95 tZ:l5 

1.DOIJ 100.000 IZ..lD 07!10195 12:31 

1.000 1IXI.OOO 'IZ..lC 07/10195 12:41 

1.000 • 100.000 !!.SO 07/10195 12:44 

1.DDO 100.000 33.50 07!10!95 12:47 

1.000 100.000 •• 70 IJT/10/95 12:50 

1.000 too.ooo ID.70 rsrnom 12:n 

100.000 100.000 1CI3.DQ 07/10/95' 12:56 

100.000 100.000 100.00 G7!10!95 1l:59 

~ .. ;!!o/L 
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Figure 5 
GraiXrlte FUrnace Run log 

INSTRUMENT ID: 3050 

CP EIIVIJ.OIII!Eli'Ul. SEI!.VICES Ftlll!IACE I.DN l.llG 

DOCVMmr.· CONTROL NtlllllER: __ 

DATE. __ _ T~ _____ E~~---

HIGEEST STD __ UG/L ABS ____ _ 

STD SOURCE ICV SOURCE ___ _ 

DATAFILE NAME lAMP ENERGY __ 

METHOD FILE FURNACE PROG 

c~s, ___________ _ 

ANALYST'S NAME _________ _ 

DATE __ _ T~----- El.E.'IENT ____ _ 

HIGHEST STD __ UG/L ABS ____ _ 

STD SOURCE ICV SOURCE ___ _ 

DA!AFIU NAME lAMP ENERGY __ 

METHOD FIU FURNACE PROG 

c~s ___________ _ 

ANALYn'S NAHE, _________ ___ 

DATE, __ _ T~, ____ E.UMENT ____ _ 

HIGHEST STD __ UG/L ABS, _____ _ 

STD SOTJRCE. ___ _ ICV SOTJRCE._...,... __ 

DA!AFTU NAME __ _ lAMP EIIEI.GY __ 

FTJRNACE l'P.OG METHOD FIU. ___ _ 

COIIKENTS'-----------

ANALYST'S NAHE. __________ _ 

~ORK ORDER I I FRACTIONS 

WORK ORDER D I FRACTIONS 

~ORK ORDER I I FRACTIONS 

. ' 

SOP No. : 11.43 
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PAGE NO. __ 
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Maintenance log 

r_.u- . 

SOP No.: 11.43 
Page 18 of 19 

c....,..L.-- s-... --, s~..J"-~ ,.,L.... ,.51--t ,., --~ 

~t:: ... .]. \:. . ....ul l"" st-----<:: Jj f'Ty~ ~ a. <J, K 

r- r'C--t" s--r"""'" · 

(.,.__f t....ic... .w... c.~J- L""'-l 

,., ... -f 6--r .._.i.:.. ~ •• ,j.J~ ;..;... 

'"·- c """1Gi.._ c;::;;&_ i ~f;..Jl..,J- ~ 

rJ~-- c;""l~ -t....;..._ ·," ,J-;..LU.I.. Kl 

tJ~ a"'-11--k ~ ~~~~ -~ 

'""<-J.->""' s ~ ~ ;.... . 

1-'"-~ (..,...., L-"ts.. ~- '.;; 1-<-..Lk.J.-. ~"' -
~J..t....; - L.~r ._;:t.. : i:r:;J,.. ••• ; hJ.(. J t:-c\. 

Pe...t ~~ ~ ;:,.~ .:.U\ 

. 
r-) .... ., ..... ,~..~ Mu. """sn..tu i<-l 

tJu ~ ~ ··~ ~ 



~ 

GIENVJRONMENTAL SERVICES 

, 

Figure 7 

1 START 

I 
! Digest sample accord. I 
'to GP SOP 11.35, 11.36 
I or 11.37 I 

.1 
Set up light source 

Prepare standards and I' 

1 QC samples 
J... 

Prepare samples and 
analytical soikes 

Tune and calibrate 
instrument 

SOP No.: 11.43 
Page 19 of 19 

'------'N~0=------1i Is correlation > 0.995? [ 

: I YES 

. Analyze QC samples 1 

:Did QC samples pass r----'-N.:..::O=-.... ___ _ 
1 criteria? 

YES 

Analyze sample 
I 

Dilute i J... 
l YES Is sample > highest 

standard? 
~ 

Analyze analytical 
Spike 
J, 

NO Is analytica NO Does analytical spike 
spk > 40%1 meet criteria? 

YES YES 

NO Prepare 
; Is corr. > MSAand 
' 0.995 analyze 

YES i 

Deterimine 
concentration 

Analyze QC samples , STOP 
everv 1Oth sample I 

i 





~~ 

G~NVIRONMENTAL SERVICES 

SOP No.: 11.44 

Effective Date: 
Version Number: 
Initiated By 
AwrovedBy 

Title : ~te Furnace Analysis for 'lllallium 

July 1995 

Page 1 of 19 

'!he method detailed in this procedure is for the analysis of water, 
soil, sediment, sludge ard other solid waste digestates for thallium 
by gra~te furnace atanic absorption spectroscopy in a=rdance with 
sw 846 method 7841. 

I. :RJRFUSE 

'!he quantification of 'nlallium by graphite furnace. All sanples are 
digested in a=rdance with SOP 11.35 ard SOP 11.37 prior to analysis. 
The holding time is 180 days. 

II. :REFERENCES 

SW 846 method 7841 

III. ~ AND SUPPLIES 

• EFPerdorf pipetters ard pipette tips 

1000 1'1 

100 1'1 

• 10 1'1 

• 5 or 10 ml disposable polystyrene beakers 

• 2 ml autoanalysis disposable sanple cups 

• Perkin Elmer Graphite Furnace (Zeerran 3030) 

• Alrt:osa!tpler (AS 60/70) 

• Perkin Elmer or EUck Scientific pyroc:oated gra~te tubes ard 
platforms 

• Light Source (Electrodeless Discharge lairp (EDL) or Hollow cathode 
lairp (HCL) ) 
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• Argon gas (crycqenic liquid source) 
• EDL PcMer supply (for an EDL lanp) 

IV • :RE1;GENI'S 

• 1000 REcertified Tl stardard. 

SOP No.: 11.44 
Page 2 of 19 

• Furnace Water - Deionized water with 1.25% Nitric acid and 0.18% 
Hydrogen Peroxide 

Add 125 mls of concentrated Nitric acid and 60 mls H,O, (30%) to 10 
liters of deionized H,O. 

• Deionized H,O AS'lM Type II or equivalent. 

• ICJ, CCV and I.CS starx:lartls =ently supplied by High Purity 
starx:lartls and Environmental Resource Associates. 

v. FROCEIXJ:RE (See Figure 7 for flow chart) 

A. Standard Preparation 

1. Prepare a blank with furnace H,O 

2. Prepare Stock Solution 1 (10 ppm) from the 1000 ppm standard 
solution. Prepare Stock Solution 2 (1000 ppb) from the 10 ppm 
Stock Solution 1. Prepare the Stock Solution 3 (500 ppb) from 
the 1000 ppb Stock Solution 2. Prepare Stock Solution 4 (100 
ppb) from the 1000 ppb Stock Solution 2. Preparation 
parameters are given below. Prepare in disposable beakers 
starx:lartls 1 (75 I=¢), 2 (50 ppb) , and 3 (10 ppb) from Stock 
Solutions 2, 3, and 4 as described below. 

stock 1 = {0.02 ml) {1000 CU!ii) = 10 ppm or 10000 ppb 
2 m1 Furnace H,O 

stock 2 = {0.~0 ml) {10 PUll) = 1000 ppb 
2 m1 Furnace H,O 

Stock 3 = {l. 0 mll {;!,000 trl:>l = 500 ppb 
2 m1 Furnace H,O 

stock 4 = {0.20 ml){1000 trl:>) = 100 ppb 
2 ml Furnace H,O 

std. 1 = {0.15 ml){1000 odbl = 75 ppb 
2 m1 Furnace H,O 

Std. 2 = {0.20 mll {500 oobl =50 ppb 
2 ml Furnace H,O 
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std. 3 = (0.20 mll 1100 !Xlbl = 10 Wb 
2 m1 FUrnace H,O 

SOP No. : 11.44 
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3. 1000 J;P:> will be used as the analytical spiki.rg solution. 

4. Label 4 sanple cups: 10 J;P:>, 50 ];p:>, 75 I=P:> and Blank. 1ldd 
1 m1 of each concentration of standard to its respective cup 
and 1 m1 of furnace water to the fourth for the blank. 

5. Prepare staroards daily. 

B. QC Preparation 

1. Using ICIJC, prepare the ICIJ and CCV's in a sanple cup as 
follCMS: 

110 ul of ICIJCl = a final concentration of 50.0 ppb 
lml 

True Value of ICIJC (8/94) = 1000 ppb. 

2. ICB and CCB preparation is the same as the preparation for the 
blank standard. 

3. A CCV (ICIJ) and a CCB (ICB) must be run for e.~ery ten sanples 
analyzed, at the beginning and the end of the run. 

C. Sample Preparation 

1. Treat preparation blanks (PB) , laboratory control sanples 
(l.CS), digested spikes, and duplicates as sanples. 

2. 'Ihe l.CS soil needs a dilution before analyzing. Refer to the 
certificate of analysis for the true value to determine the 
dilution it will require. 

3. 'Ihe l.CS water (U:SW = ICIJC) does not need dilution. 'Ihe true 
value is 50.0 

4. To sanple cups add one m1 of sanple. 

5. Analytical Spike Preparation 

A 20 ppb analytical spike is required of all sanples, prep. 
blanks, l.CS 's, and duplicates. It is not required on a 
digested spike. 

Prepare an analytical spike (using 1000 ppb spiki.rg solution 
prepared with the staroards) in a sanple cup: 
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120 ul of 1000 !Xlbl = 20 pP:> + the sanple concentration 
1ml 

6. Prepare a 'lballium bench sheet (Figure 4) in the followin:; 
sequence: 

a) ICIJ 
b) ICB 
c) CRA (the lowest standard in the calibration line) 
d) PB (either water, soil or both; see QC ruleS) 
e) PEl< 
f) LCS (either water, soil or both) 
g) LCSA 
h) Satrple 
i) SalrpleA 
j) SampleD (duplicate) 
k) Satrplellll. 
1) SatrpleS (digested spike) 
m) CC\71 
n) CCB1 

'Ihe "A" followin:; the sanple i.n::l.icates the analytical spike. 
It may be necessary to run a CC\7 and CCB before 10 sanples have 
been run to avoid splittin:; up an analytical spike and its 
sanple. 

'Ihe Benchsheet is created directly in the computer which 
utilizes the Multipro software program. 
'Ihis program is able to a~ire data directly from the 
instrument. 
To use this program, turn the computer on. 
MENU will appear on the screen with the followin:; submenu: 

1. ANALYST'S NOTEBOOK 

2. NEMJRK 

3 • El>IERGENCY I.DCAL ANALYST NOI'EB:JOK OPERATION 

Type 1 and the password. 
Select the printer to which you want your work directed to. 

'Ihe Multipro screen will then appear with the menu: 

"System, Analysis, Methods, Data Entry, Export Data, Reports". 

Go to method and load. Press "Enter", and type TL. 
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Go to "Analysis" select "Add New Run". 

SOP No.: 11.44 
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Then nama your runfile, your initial, date of the run and run 
rrumber. Press "Enter. " 

Go to "Inccrrplete backlog". Here you are autanatically loacl.irg 
workorder(s) that you want to run. You can load by deparbnent 
or by testcode. 
To load by deparbnent, type "INGF", or type "279_2" or "7841" 
whichever is awlicable if you are loacl.irg by test cede. 
'Ihe list of workorclers will then a)Ttear, Press "Enter'' on any 
workorder you choose. Press "FlO" when you finish ·your 
selection to load the selected workorder(s). Enter "Y" for 
default of analytical spike "AS." 

Go to "Data Entry" and hit "Enter". 

Select "Modify data II. 
Go to Edit Sequence. All the loaded workorder 
should be here. Modify your benchsheet to reflect what it 
should look like. Insert the approriate quality controls where 
they should be by using the insert key. 
'Ihe quality control requirements must be met. 
Please refer to the quality control section of this procedure. 
When this is conpleted then go to "Acquire Data." 
Press "Enter" and again press "FlO" to commit. 
In the default node type "lR" (Linear Regression). 
Enter the number of replicates. 
Enter "Y" to to record time of runs. 
'Ihen press "FlO" one more time to start acquiring your data. 

Note: 'lhe "PRINI'" key on the instrument must be on for the 
multipro to acquire data. 

D. Tuning and calibration of Instrument 

l. 'I\lrn on the furnace in the following sequence: 

a. cooling water on 

b. furnace power on 

c. c::arrputer screen on 

d. PC ccmputer (MULTIPRO) with attached printer on 

2. Make sure there is enough deionized water in the white piastic 
water bottle located un:ier the autosampler. 

3. Check the graphite tube to see if it is still usable. (Press 
the "furnace" button to open the furnace where the tube is.) 
If it is overly charred or bent, replace the tube and platform. 

'· 
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Make sure the injection hole is line:l. up correctly. 
4. Attach the light source (EDL or HCL) • 

a. For EDL: 

1) Attach to cable running to EDL power suwly. 
2) TUrn on power supply. 
3) start the tN light with the ''UV starter". 
4) TUrn the power supply to 8 watts. 

b. For HCL: 
1) Plug into GFA 
2) Set to 10 anps on program page. (later) 

5. Press "user index" control key to find user index page. 

6. Select the method # that corresponds to 'lhallium by enterin:] 
in the number an:l. pressin:] "recall" control key. A method that 
has already been set up will awear (Figure 1) • 

7. Set the wavelength at 276.8. Set the slit width at 0.7 nrn. 

8. Press the "set up" control key for the "SEI' UP IDDE rnsTRUMENT" 
page. Adjust the lcmp by turnin:] the metal knobs by the lcmp 
to gain the maximum energy. Press the "gain" key to rescale 
an:l. increase energy. 'Ihe energy should be a~roximately so. 
'Ihe lcmp will need sarre time to warm up (15-30 min.) . 

9. Go to the "J?R(X;RAM lNSTRl.JMENI' IDDE" page by pressin:] the "prcq" 
key. Advance or backup through this page by us in:] the keys 
at the bottom. '!his page should awear as shCMI'l in Figure 1. 
If usin:] a holl~ cathode lcmp, set the anps at 10 or whatever 
is required by the lcmp manufacturer. 

10. Press the "prcq" button again for the "J?R(X;RAM M:>DE HGA 600" 
page. Use the keys on the bottom to move a.rounc'l the screen. 
'!he first two steps are the dry in:] terrperatures; the second 
two are the pretreat tenps. ; the third is the atanization 
terrp.; an:l. the last is the rum off terrperature. '!he I:Clllp time 
is the time the furnace takes to reach the correspondi.n:] 
terrperature an:l. the hold time is h~ len; that terrperature is 
held before the next step. '!he set up on this page should be 
as described in Figure 2. 

11. Press the "prcq" button again to go to the "~ IDDE 
AlJIOSAMPIER" page. Use the keys at the bottom to move around 
the screen. Enter the location of which yoor st.an:lards (1-4) 
an:l. sanples (startin:] at location 5) are in the autosampler. 

Enter in the injection volume specified for the st.an:lards an:l. 
sanples (See Figure 3). NCM you are ready to begin the 
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analysis. 
E. Sanple Analysis 
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1. Press the "run" b..!tton ani a screen with a blank gra!iJ. will 
a;pear. 

2. If a "check" key at the bottan of the page cq::pears, press this 
first. 'lhls will tell you if there is anything wron:J with the 
program set up. 

3. Now press the "sanpler reset" key at the bottom of .the screen. 
'lhls resets the autosal!pler. 

4. Now press the "sanpler on,/off" key at the bottom of the screen. 
'lhls starts and stops the autosanpler. 

5. Make sure the printer is on line and press the print key to 
print out the results. 

6. When the last standard is runnirr;;, press the "autosal!pler 
on;off" key again to stop after the last stan:lart:l.. O!eck the 
calibration. The correlation must be at least .995 or better. 

7. Record the absorbance of the highest standard in the Graphite 
F'urnace Run Leg (Figure 5), located at each furnace instrument. 

8. Enter in the number of the first sanple in the autosanpler, 
a period and then the number of the last sanple (ex. 1.32). 
This will tell the autosanpler where to stop. Now press the 
"autosanpler onjoff" key again to start the analysis of the 
sarrples. 

9. A "run finished" will appear on the screen when the run is 
corrpleted. 

10. Fill out the Graphite Furnace Run Log (Figure 5) for sanples 
or cases run that day. 

other key functions: 

11. "COnt" enables you to see a bar graph of the relative signal. 
Also, by using the keys at the bottom of the screen, the 
instrument can be autozeroed, the injector can be flushed with 
DI water, ani the injector can be ll'OVed into ani out of the 
DI water. 

12. "Display Gra!iJ." displays the graph of the sanple that was run 
last. 

13. "Display Calib." displays the calibration curve. 
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14. "Display SUppl II displays the absorbances am the results. 

15. "New keys" allows you to start the calibration fran the middle 
if one of the calibration points was off. 

16. "Store" stores the method in the user index. 

17. "Print Screen" prints the screen displayed. 

18• "Print" prints the results. 

The keys at the bottom of the display screens: 

19. "HGA onjoff" turns the furnace on or off. 

20. ''Manual temp." turns the furnace temp. on until you press it 
again. 

21. "Skip Step" skips the current step an::l progresses to the next 
one. 

22. ''Manual Position" tell the autosarrpler to run the specific 
sanple entered. 

F. Trouble Shooting am Corrective Action 

1. 'Ihe calibration curve is below . 995. 

a. '!he standards may need to be remade. 

b. 'Ihe temperatures or tbnes may need to be adjusted. 

2. 'Ihe values are all earning out very low or zero. 

a. Make sure the autosanpler is injecting into the graphite 
tube. 

3. 'Ihe values are low. 

a. 'Ihe tube may need changing. 

4. "High tube inpedence" error message appears. 

a. 'Ihe tube needs changing. 

5. "'Ihe i.nstniment cannot set gain (no energy)" error message 
awears. 
a. Check the wavelength 
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b. Oleck to see if the power supply is on. 
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c. Make sure nothing is blocking the light source. 

d. Oleck to see if the correct lanp is connected. 

6. IC\7 fails 

a. Cleek absorbances of standards for possibility of 
incorrect dilution. 

b. Remake IC\7 and if it still fails, recalibrate and try 
again. 

7. High negative values. 

a. There is a high matrix interference and the sanple needs 
to be diluted. 

G. calculations 

1. % Recovery for ICV, CCV's, LCS 

Obtained value X 100 
True Value 

2. % Recovery for spikes and analytical spikes. 

Spike value - Sample value X 100 
Spiked cone. 

3. If the value is belC1vl the IDL, a zero is used for calculations. 

VI. QUALITY CDNTROL 

A. The instrument must be calibrated every time a new run is started 
or every 24 hours. 

B. After a new calibration, the run must begin with an IC\7 followed by 
an ICB and a CRA. 

c. QC's and blanks must be run every ten sanples or every two hours 
(whichever is more frequent) . 

D. A Prep blank, LCS, OJplicate, and Digested Spike must be run for 
every so:; or every 20 sanples within an so:; (soil for soil sanples, 
water for water sanples, or both for both matrices). 

E. The coefficient variation must be < 20% 
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F. % Recoveries or limits: 

ICIJ 
CCV 
ICB 
CCB 
PB 
PEA. 
I.CSW 
I..CSWA 
I.CSS 
I.CSSA 
SAMPlE-A 

± 10% 
± 10% 

SOP No.: 11.44 
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u.ss than the lCMest stamard 
u.ss than the lCMest stamard 
U.SS than the lCMest stamard 
± 15% 
± 20% 
>40% 
between 335 ppb and 1025 ppb ERA 220 7/94) 
>40% 
± 15% 

1. If the ICIJ fails, the adjustments must be made and the 
instrument recalibrated. 

2. If a CCV fails, the run must be stopped, the instrument 
recalibrated and the preceding 10 sarrples must be rerun. 

3. If the ICB fails, autozero the instrument, recalibrate and run 
again. If it still fails, check for contaminants in the 
furnace water or the matrix modifier. 

4. If a CCB fails, stop the run, autozero and recalibrate. '!he 
preceding 10 sarrples must be rerun. 

5. If a prep blank fails, rerun once. If it still fails, the 
sarrples are contaminated and must be redigested. 

6. If PEA. fails, the spik:in:;J solution must be remade and the PB 
and PBA must be rerun. If it still fails, there are 
interferences and the sarrples must be redigested. 

7. If an I.CS fails, rerun once. If it still fails, the sarrples 
must be redigested. 

8. If an I.CSA fails, rerun the I.CS and I.CSA once. If it still 
fails, there are interferences and the sarrples must be 
redigested. 

9. If an analytical spike of a sarrple is between 40% and 85%, an 
MSA is required. Exception: if the spiked result is > 3 X 
the value of the sarrple. 

MSA preparation: Spike the sarrple at 50%, 100% and 150% 
of the fourrl concentration of the sarrple. Only a single 
injection is required. If the correlation is below 
0.995, rerun once. Report the value with the best 
correlation. 
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VII. SAFEl'Y 
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10. If the analytical spike of a sanple is < 40%, dilute and renm. 

A. Equipment 

1. Lab coat 

2. Safety glasses 

3. Plastic gloves 

B. Potential hazards 

1. UV light source is hazardous to the eyes if looked at directly. 

2. 'Ihe furnace tenp:rature is very high. Wait a minute before 
checking tube in furnace after operatin3". 

3. Fumes emitte::l from the furnace are potentially hazardous. A 
ventilation system provided over each furnace to rerrcve these 
fumes. 

VIII. DISrosAL REY;2UIREMENTS 

A. 'Ihe sanples are held for three months in a storage room. 

B. 'Ihe sanples are neutralized and washed dCM!'l the drain a=rdirg to 
SOP 9.1, Hazardous Waste Disposal. 

IX. REFORI'ING REY;2UIREMENTS 

A. 'Ihe raw data must be recorded in ink and must contain on the 
first page: 

a. Analyst's initials 

b. Date 

c. Element analyzed 

d. standard source and lot # 

e. ICV source 

f. Work order 

2. Each sanple must be identified in the raw data by the 
appropriate name designated by the client. 

3. Each sanple must have an analysis time associated with it in 
the raw data. 

,_ 
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4. MSA analysis IID.lSt be ac:cc:rtpanie:i by the correlation, calculated 
value, slope, arx:l intercept in the raw data. 

5. 'Ihe following information IID.lSt be recorded in the Gra;iri te 
FUrnace Run Leg (Figure 5): date, element, highest starx:lard, 
units of highest st.arDard, lcurp energy, time, al:lsoibance, 
analyst's !'lal1le, work order #, arx:l fractions run. 

6. 'Ihe following information IID.lSt be recorded on the 'lballium 
Bench Sheet (Figure 4): instrument ID, date of analysis, 
analyst's !'lal1le arx:l signature, review date, reviewer's 
signature, work order number, time analysis initiated. 

7. All maintenance, both routine arx:l unexpecte:i, shall be recorde:i 
on a Maintenance Leg sheet (Figure 6) which is kept in the 
"Maintenance Log" Book for each instrument. 
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Figure 2 
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Furnace Program • heating times and temperatures 
PROGRAMMING MODE INSTRUMENT USER METHOD # 4 · TL MTE: --
ELEMENT: TL WAVELENGTH (NM): 276.8 SLIT (NM): 0.7 PYRO COATED TUBE WITH PLATFORM · MAX POWER HEATING • GAS STOP - MATRIX MOD. PRETREAT TEMP: 600 ATOMIZE TEMP: 1400 CHARACT.MASS (PG) 17.0 
STEP FURNACE TIME INTERNAL NUMBER TEMPERATURE . RAMP HOLD GAS FLOW READ RECORDER 1 120 1 10 300 2 220 5 5 300 3 600 1 10 300 4 20 1 5 0 5 1450 0 5 0 * 6 2500 1 4 300 
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Figure 3 
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Furnace Program - Autosampler controls 

PROGRAMMING MODE AUTOSAMPLER 

SOLUTIONS LOCATION 
BLANK 
STANDARD 1 
STANDARD 2 
STANDARD 3 
STANDARD 4 
STANDARD 5 
STANDARD 6 
STANDARD 7 
STANDARD 8 
RES LOPE 
MATRIX MODIFER 1 
MATRIX MODIFER 2 

SAMPLE 01 TO 40 WITH MODIFER -
SAMPLE -- TO -- WITH MODIFER -
REGAL LOCATIONS: -- : --

NOTE: No modifier used. 

USER METHOD # 4 - TL DATE:---

VOLUME BLANK VOLUME 
20 

20 

NUMBER OF INJECTIONS: 01 
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Figure 4 
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DATA FILE: Tl7'1095A 
IISTII.ICEHT FILE: TL71095A IISTRlt!EilT: 3050 AMALY2En: 07/10195 fU- j· (""' 

U:C Ul fD 

1 0.00 u;/1. 
2 10.0 u;/l 
3 20.0 ug/L 
4 75.0 ug/L 

ICV 

' "' 
7 "" a m o7-o7-95 
9 PN 07·07·95.4. 

10 PIS 07·07·95 
11 PIS 07·07·95A 
12 Law 
13 LCSWA 
14 LC:SS 

15 LCSS4 

16 C:V1 
11 cat 

18 950613Z·02! 
19 9506132-0ZE.A 
20 9506132-0ZErl 
21 9506132-0ZEDA 
22 9506132·02ES 
23 9506132·04£ 
24 9'506132·04EA 
25 9506132·06£ 
26 950613:HI6£A 

2P 95C16tl3·01E 
30 f50603·01EA 
31 f506t33-02£ 
!Z 9506133-QZEA 
D f506 tl3-C13E 
:M f5CI61l!·a3V. 
3'5 95Q6133·04E 
)6 9506133·04£A 
rr 950613l-o5E 
31 95CI6'll3·05EA 

,_ 

CLIENT TO 

" 
"' '" '" 
ICV 

IC! 

, .... 
Pill 07·07·95 
PIW 07·07•95A 

PIS 07•07·95 

P!S 07·07·95A 

LI:S\f 

LCSIIA 

"'' LCSSA 

CCV1 

CCI1 

E36·M4·00·126 
E36·SW24·00· 126A 
06-S\124•00·1260 
E36·Siol24·00•126DA 
D6·SW24·00·126S 
E36·M4·00·129 
E36·SIQ4·00•129A 
E36·5W26A·OO·t33 
E36·SWZM·OO· 13JA 

Dr5D24·01·1Z! 
EJ6-.11124·01·1ZU. 
DrSS24.01·131 
D6-G24--41·131A 
DrSS19-01·139 
EJ6-. SS1f-.01·139A 
EJ6.S24.01·132 
EJ6.SD24-01·1!2A 
D6-SW.01·135 
E56-IDZ6A·01·135A 

A.nltyst I Olte 

IIATER 

WATEII. 

WATER 

WATER 

WATER 

WATER 

WATER 

""" IMTER 

SOIL 
SOIL 

""" II.&TER 

SOIL 
SOIL 

WATER 

WATER 

IMlER 
WATER 

WATER 

IMTER 
IMlER 
IMTER 
IMm< 

WATER 
WATER 

SOIL 
SOIL 
Ol!L 

SOIL 
lOlL 

lOlL 

lOlL 

SOIL 
SOIL 
SOIL 

IMTER 

WATER -

.. 

D!ll!TTON 

1.00 

1.00 

1 .oo 
1.00 

1.00 

1.:10 

1.00 

1.00 

1.00 

1.00 

1.00 

1 .oo 
1.00 

10.00 

10.00 

1.00 

1.00 

1.00 

1.00 

1.011 
1.00 

1.00 

1.00 

1.00 
1.00 

1.011 

1.oo 

1.00 

1.00 
1.110 

1.00 
1.110 
1.110 

r.oo 
1.110 

1.00 
1.110 

1.110 

SIZE'-

100.000 
100.000 
100.000 
100.000 

100.000 
100.000 

100.000 
100.000 
100.000 

1.000 

1.00~ 

100.000 

100.000 

1.000 

1 .DOD 

100.000 

100.000 

100.000 

100.000 
100.000 
100.000 
100.000 

100.000 
100.000 
100.000 
100.000 

100.000 
tDO.OOCI 

100.000 
100.000 

%$OLIOS ANALT''ZED 
100.00 07/10/95 
100.00 07/10195 

100.000 tOO.DD 07/l0/95 

06::!3 

06:36 
06:39 

100.000 100.00 07110/95 06:42 

100.000 100.00 07/10/95 06:45 
100.000 100.00 07/10195 06:4.! 

100.000 100.00 07{10/95 06:51 
1oo.ooo tao:oo 07!10195 06:54 
100.000 100.00 07/10195 06:57 
100.000 100.00 07!101'95 07:00 
100.000 100.00 07/10/95 07:03 
100.000 100.00 07/10195 07:06 
100.000 100.00 07!10195 07:09 
100.000 100.00 07/10!95 07:12 
100.000 100.00. 07/10195 07:15 

100.000 100.00 07/10195 07:18 
100.000 100.00 07/10!95 07:21 

100.000 100.00 07/10195 07:24 
100.000 100.00 07(10/95 07:27 
100.000 100.00 07!10195 07:30 
100.000 100.00 07!10195 07:33 
100.000 100.00 G7/10195 07:36 
100.00.0 100.00 01/10195 07:!9 
100.000 100.00 07!10195 07:42 
100.000 100.00 07!10/95 07:45 
100.000 100.00 07/10/95 07:48 

10CI.OOO 10CI.OO 07!101'15 D7:5t 
tOCI.DDO 1IXI.OD GT/101'95 07:54 

1.0130 UII.OOO 51.211 GT/10/9S 07:57 
1.0130 100.000 
1.0130 100.000 
1.11011 1111.000 
1, Dill · 1CI7.CICID 
t.DIII 100.000 
1 .DOD 100.000 

51.211 r/1!10195 01!1:02 
7D. to 17/10195 01:05 
7D.1D 07'!1019J Ge:DI!I 
G..JO 07'/10/95 De: 11 
12-lD 17!10195' Da:14 
!l.SO 07!1019J ·~17 

1.0111 
I .0111 
1,1111 

11D.DOQ !3.50 07/10/95 01:20 
100.COD 10 .7D U7 !10195' DB:Z! 
too.coa ·eo.7D urnom aa:Z6 

1.00 100.0100 1111.000 100.111 GT/10195 01:29 
1.00 100.000 100.000 1DO.QO 07!10195 08:32 
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Figure 5 

INSTRUMENT ID: 3050 

GP ENVIII.Oli!IENlAL SEJIVICES F1J111ACE aD!l LOG 

DOCU!IEN'I •. CONTROL Ntl!UIEll: __ 

DATE __ _ TillE ___ ELEMENT__,. __ 

HIGHEST STD __ UGIL AJ!S, _____ _ 

STD SOURCE ICV SOURCE ___ _ 

DATAFIU NAME UJIP ENEJIGY __ 

liEl'l!OD FIU FURNACE PROG 
co~s ___________ _ 

ANALYST'S NAME. __________ _ 

DATE. __ _ TIME. ___ ELEMENT __ _ 

HIGHEST STD __ UG/L AJ!S _____ _ 

STD SOURCE ICV SOURCE. ___ _ 

DATAFIU NAME UJIP ENERGY __ 

liEl'l!OD FIU FURNACE PROG 
co~s. ___________ _ 

ANALYST'S NAME _________ _ 

DATE __ _ TIME ___ El.El!EKI __ _ 

HIGHEST STD __ UG/L AJ!S, _____ _ 

STD SOURCE. ___ _ ICV SOURCE•--,---

DAIAFIU: NAME. __ _ 

IIETHOD FIU. ___ _ 

UJIP EIIERGY __ 

F1J111ACE noG 
~s __________ __ 

ANALYST'S NAME __________ _ 

WORK ORDER # I FRACTIONS 

WORK ORDER # I FRACTIONS 

WORK ORDEJI # I FRACTIONS 

SOP No. : 11.44 
Page 17 of 19 
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SOP Nu.: 11.39 

Title 

Scope 

Cold Vapor Analysis for Mercury in Accordance with SY846 Methods 747011 and 747111. 

The method detailed in this procedure explains the analysis of wat.er, soil and sediment, of mercury by the Manual Cold Vapor Technique in nccordnncc with SW 846 methods 7470A and 7471A 
I. PURPOS~: 

To quantify both organic and inorganic forms or mercury in waLer, soil ami sediment:. The sample holding time is 28 days from sample col.JccL!un. 

II . REFERENCES 

SY 846 melhod 7470A ll.evision 1 and 7471A Revision 1 

J~cmnn J~bs PS200 Manual, Leaman Labs, Inc., Lowell, MA, Part No. 150· 00018. 

J1I. F.QUJ I'Hf:N1' /\Nil SUI'PLU:S 

A. Mercury Digestion Equipment 

• 300mL BOD boLt.las with glass sLoppars • haL plates 
• hot water bath trays 
• 5000 ~L plpeL wllh lips (Oxford) 
• JOOO~T. p;pct: vi th tips (F.ppendorf) 
• JOO~L pipet with tips (Eppandorf) 
• ~utL disposable cups (plastic) 

lOOm!. ernduat:cd cylinders, class A 
• balance capable of accurately measuring 0.200 grams (± .OOlg) • squirt bottle filled wl.th de:ioni:r.ed water • squirt bottle filled with 2% nitric acid • squirl bottle filled with 10% hydrochloric acid • Pnrafilm squares for mixing standards in volumetric flasks • thermometer t.raceable to NIST, alcohol based. 

1!. J.ccman Labs Automated Mercury Analyzer, Model PS200 
C. Air source capable of deliv~ring 1 liter of air per minute, argon source. 
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IV. REAG~;NTS 

A. Conccncra~ed Nitric Acid, Trace Metala Grade. 
B. C:ouct<m:racad Sulfuric Acid, 'l'race Metals Grade. 
C. Conceutratnd llydrochloric Acid, l'race metals Grade. 

SOP No.: 11.39 
Pzlge 2 of 15 

D. Pulassium Permanganate solucion, 5% wjv. Dissolve 50g Pot;ass1um Permnnganate co a (inal volume of 1 liter of distilled ,.ater. 
E. J•ocas~ium Persulfato solution, 5% wfv. Dissolve 50g Potassium Per~ulfaLt< to a flnal volume o( l liter uf discilled wacer. 
F. Stock Mercury solution, l~g!mL, craceable co NBS standard refc:rence ma~:erlals. (Source: High Purity Scandards, Charleston, SC). 

G. Sraroro<•us chloride (10%). Dissolve lOOg of Stannous chloride t.o 1 Jicer of lOX I!Cl. [Leeman requires the use of lOX Stannous chloride in lOX HCl, DO NOT SUBSTITUT~ stannous sulfate or sul!uric acld as described in the EPA method,) 
H. 10% lly<lroch lor1c acid. To a ZOL HDPE carboy, ndd lOL deioni~<ed w~t.e<, rhcn add 2000mL of concentrated hydrochloric acid. Add deioni?.ed waler r.o 20L final volume, cap container and mix. Record itutinls, date of preparacion, and lut number of acid on side of co>rhoy. 

I. Deiol1i7.ed water ASTM Type II or equivalent:. 
J. Sodium ehlorids ·Hydroxylamine sulfate solution- Dissolve 12& o( sodium chloride and 12g of hydroxylamine sulfate fn deionized wdccr and dilu~e to lOOml (Hydroxylamine hydrochloride may be used ;n place of hydrOltylallline sulfate). 
K. Mercury scrubb"r solut:ion - 0 .lN Pocassium Pormanganate ill 10% Sulfuric Acid, or 0.25% Iodine in a 3% Pocassium Iodide solution. 
L. ICV Soluciun, l.aboratory Control Sample Solid. (JCVE from High Purir.y Standnrds, Charleston, SC; LCSS from Environmental Resource As,;uciares, Arvada, CO.) 

• . :.11 II J I • .. l ·•1111 I 
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V. ~kOC~DUR~ (See Figure 5 for flow chart) 

A. Preliminary Preparations. 

1. Read workorders and test sheets for assigned samples, noting which samples are selected !or duplicate and spike analysis. Review special instructions and submit sample request form ~o sample receiving for assigned samples. 

2. Obtain samples from sample receiving and verify the identity u£ each sample. Record in the Mercury lligestion J..og Form t.be dare of dignstion, analyst. ir•ilials, and make an em:ry for each sample assigned (workorder·sample•fractiun, and client lD) using one line for each sample, standard, quality cont.rol check standard, blank, duplicate, spiked sRmple, and laboratOl')' control Hample. 

3. Prepare I!OJ) bottles fur each entry by writing with permanent ink on the outside of the bottle the workorder number, the sample number, and fraction··for duplicate of spikes, using "DUP" and "SI'l(". 

S. Sample Digestion for ~aters 

" •• • • Cll • 

1. ln the mntals digestion lab measure lOO.OmL o[ water or Jnachat.e sample into a claRn, lOOmL graduated cyli.nder and transfer sample into a clean, labelled 300mL BOD bottle. Stopper r.hn BOD bottle, replace onr.o spill cart. 
2. In the hood, to each bottle, add 5.0mL of concentrated sulfuric acid, 2.5mL of concentrated nitric acid, and lSmL of 5% potnssium permanganate solution. Mix sample after each addition. After t.he first 3 r&agents have been added let the samples sit for 15 minutes. If a sample does not retait1 a purpl n color after sitting for 15 minut:es, add addlt.luu11l puLaHsiwa permangannte in 8mL increments until the sample is able to sft for 15 minutes without losing color. Do not add more than 32mL of potassium pernumganatc to ;my sample. Record the .o.TQount of perwanganato added, if additional permanganate WaH required. 

3. Add BmT. of SX pot.assium pen;ulfate solution to each sample. 
4. Set up wnter bath and pre-heat to 95"C using a NBS traceable thermometer to check temperature. (Cover the pan with aluminum foil to retain the wa~er lost through evaporation ami maintain temperature.) ~en water bath has reached the correct ~empcracur~, r¥cord temperacure in d1ges~1on log, and place bottles in wa~er for 2 hourA. 
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5. Remove samples from water bath and allow samples to cool to room temperature. Add 6mL ot Sodium Chloriae (Hydroxylamine Hydrochloride) solution and swirl bottle to mix so that all traces of peT!IIanganat:e Will be reduced. [Caution:. the addition of chis solution producas an effervesence which could cause back-pressure build up and terce out the glass stoppar. After adding the hydroxylamine to the sample, let !:be pressure vent off by removing the glass st:oppor periodl call y. J 

6. Samples are ready for analysis. 

C. Sample Digesl:ion tor Soils at~ Sediments 

1. Usc an analytical balance to measure a representative 0.20g (:'- . OOJ e.) soil, or sludge, Laboratory Cuntrol Sample · Solid (J.CSS) P:RI\220 , or sediment: sample into e small weigh boat:. Yash the sample into a clean, labelled 300mL BOD bot:t:lo using " mlnimum of distilled water disponsed from a squirt bottle. Stopper the BOD bottle. Whnn all samples have been measured, ret:urn t:he unused port:1on of sample to sample recel.ving, .t:hen t:ransport t:he measured portion of sample to t:he high concentration lab. 

?.. Add ~mLs ot concentrat:ed sulfuric acid, and 2.5mL of concentrated nitric acid t:o t:hc sample, mixing aft:er each addlt:lon. Heat: sample for 2 minut:es at: 95•c. 

3. Allow boltles to cool. Add 55mL of diat:illed wat:er, 15mL o£ pot:assium permanganat:e, and 8mL o! potassium persulfat:e co eaclt bo~~le. If a bot:rle t:urns clear or yellow wit:hin 15 mfnuccs, add 8mL of pot:assium permangana~e. Add potassium permanganat:e in 8mL aliquots until purple color persist:& for 15 mlttules. Heat: samples in vat:er bat:h in hood in the high conc:cnr.r,.l.t.ion room Cor 30 w.luul.e.a. 

4. Allow samples to cool to room t:amperat:ure. Add 6mL of Sodium Chloride (Hydroxylamine Hydrochloride) solution to reduce the excess permanganate. 

·D. Stattd:<rds and QC l'roparat:ion 

St:Dndard must: be prepared in the same manner as a sample. S~audards aro prepared using weight:-weight dilutions with 2% HNO• uslnc t:he analyt:ical balance and pre-leached HDrE cont:ainers. [Al~ernatively, volumet:rio dilut:ions can be used.) 
1. lOppm H& int:ermediate stock in 2% HN00 • Pipet: O.SOOOg of lOOOppm II& st:ock st:anclard into a tared plastic container. Reoord t:he mass dispensed and add 21 HN03 unt:l.l t:he weight: dispensed b SO.OOOOg. Rocord final mass . 

• < 
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2. O.lppm (lOOppb) Hg working solution. Pipct·l.OOOg of lOppm Ug intermediate stock ~tandard into tared plastic container. Record mass dispensed. Add '-X HNO, until reading is lOO.OOOg. Record final mass. 
St.andm·ds I:or Wat:er Samples. 

3. S.Oppb Calibration standard. Pipet: 5.0& of lOOppb into t:ared plasLlc container. Record mass dispensed. ·Add 2% HN00 until final maRs is lOOg. Record mass. 'transfer into BOD bottl.e. 
~- 2.0ppb Calibration standard. Pipet 2.0g of lOOppb into tared plastic conLIIiner. Record mass dispensed. Add 2% IIN03 until final mass 1~ lOOg. Record mass. Transfer into BOD bottle. 
S. l.Oppb Calibration standard. Pipet 1.0 g of lOOppb into tared ph" Lie container. Record mess di.spensed. Add 2% IINO• untll flnal mass is lOOg. Rncord ma>;S. Transfer into BOD bottle. 

6. 0.5ppb Cal1brat:ion standard·. Pipet O.Sg of lOOppb into t.ared plastic conta1.ner. Record lllllSS dispensed. Add 2% HN00 until final ma"s is lOOg. kecord mass. Transfer into BOD bottle. 
/. O.lppb Calibration standard. Pipet: O.lg of lOOppb into tared plastic o:uuLainer. Record 111ass dispensed. Add 2% HNOa until flnal mass is lOOg. Record mass. Transfer inco BOD bottle. 
8. 0.2ppb CRA standard. Pipet 0.2g of lOOppb into tared plastic container. Record mass dispensed. Add 2% HNOa until final mas" l" 100g. Record mass. l'ransfer into IIOD bottle. 
9. Calibration blank. Add lOOg 2X HNO, to ~arcd plastic container· and tranfer to BOD bottle. 
10. ICV-~orking solution (O.lppm) Pipet 0.500g of ICVR (20ppm) lt1to tared pl as~ic container. Record mass dispensed. Add 2X HN01 until. firut.l mass b lOOg. Record IDllSS. 

ll. ICV check solu~ion (2.~ppb) Pipet 2.500& of ICVE working solution (O.lppm) into tared plasLic cont.ainer. Record mass disprmst~d. Add 2% HN01 until final mass is lOOg. Record mass. Final concentration is 2.5ppb. Transfer inco BOD bottle. 

12. ICII check solution. Add lOOg 2% HN03 to tared plastic container and tr .. u.fer to BOll boctle. 
13. PreparaUutl Blank for Wst.er. (PBW) Add lOOmJ. deionized water usine graduated cylinder int:o BOll bottle. 
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14. l~bura~ory Concrol Sample (LCSW) Add lOOmL ~eionized water using gradua~ .. d cylinder to BOD bot:l:le. Spike lolith l..OmL of O.lppm Workine standard. 

St•u>d~rds !or Soil Digestion. 

1:.. l'ipct: 0, 0.1, 0,5, 1.0, 2.0, and 5.0ml. aliquot" of O.lppm Workiug standard directly inl:o BOD bot:t:le. Add 5.0, 4.9, 1,.::;, 4. 0, and 3. Oml compensatin& volumes of 2% HNOa. Additional, pipet 0.2 mL of O.lppm Yorking· sundard for CRA and 4. Sml. 2% HNOJ. 

l6. lCV for so!ls: Pipet 2.5mL ot U.lppm lCVE solution and 2.5mL of' 2% 11N03 • 

l 7, Preparation Blank. Pipet 5 .OmL of DI water. 
(nolo: during tho digestion, use only 50 ml o£ AS!M type Il watc:r <luring "tep C.J for the standards to compensate for the volume of water added in the beginning. 

E. 'J'uning and Calibration of InstrumenL PS200. 
L l'lainteuancc: change wash bath (daily), change drying tube fill"d with coarse magnesi~ perchlorate (daily), check pump tubing (replace weekly), reductan~ level, and waste vessel. 
2. Change Wash bath: Press FlO to interrupt overnite macro. Press !ltil1t1es, J2iagnostics, then seleel "tip home• with cur~;or keys a11d press oncer ( autosampler t:ip will move up <~llowine, Wi<Lt!L' bath to be removed). !:'our off old wash acl d !nto dispu~al container, rinse with tap \olatcr, clean with soa.J>, fill wit.h 1:1 nitric acid for leaching fur 1 hour, rinse vit:h DI water, and refill Wilh lO% liCl acid. Replace water bath and press Fl, Instrument, Iip to rinse. ., 

3. Replace Drying cube: Remove wash bath (see above), Pull off end cnp", and remuve dryl.ng cube. Immerse tube in water co romove unusod magnesium perchlorate, discard old quarcz wool. Clean tube thoroughly, dry, and repack with quartz wool ~nd magnesium perchlorace. VerifY lhat parcieles of mll&n"sium porchlurate can not enter t.:he Rlllall tubing, thereby impeding the flow of gas creacing baek•pressurc. Check puwp cubing: Remove cassett12 from pump housing. Replace ruhing on weekly basis. 
4. Run mm:ro "warmstrL •: prass F2, type "'llARMSTRl'" and pre"" C!lnt:.cr. 
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5. Run cas~ opcjes macro after •warmstrt", Utilities, ~iacnost1cs, select TEST OPTlCS using cursor keys, press enter. The readings in microvolts should be within 1000 of each ou•~~ and both should be above 450000. lribalanees can be adJusted using Che aperacure adjustment screws located on the call. If the test optic value for the sample tube is gre.o1.er than ~he reference tube, screw in the aperacure for the sample tube (bottom screw) to block a portion of li&ht and recheck as necessary until both arc within 1000 or each u~her. Record final readings on instrument use log. 
6. Uata Storaee. Set up file to receive data. Press nata, folder, enter the name of folder then press enter. A bt•l..clmame can be used to separatn runs within a folder. Press Fl, F4 to enter reports submenu, chen press H for bate!!. a~ prompl.. entar new batch nAlM, then press enter. All results will be associated with this name for later retrieval for importing into tho laboratory's database. 

7. Instrument Calibration. Load standa>:ds onto standards rack, run "CAL61'T" wa.cro, press F2, type CAL6P1", pres" enter. 'lntrumcnt. w111 now run standards 1 to 6 in l:riplieate. lf curve linearity is greater than . 998, and tha deviation of blank is within O.lugfL, prass 6 to accept the curve and prass FJ to princ out calibration curve. 
8. Ver;f.y calibration wiih check stancl.~rd and cheek blank. Load ICV solution into 5tanclard rack position C2, and cheek blank into C3. Press F6, then press 2 to run check "tandard 2 (ICV), then press F6, 3 t:o run check blank. 1f results are within conr.rol limits of 80 ·120%, set frequency of the dlttck snmples co 10% and the inscrWJtent will automatically run r.h .. ck sample 2 and t:ben check sample 3 every 10 samples. 

9. Rack ~:ol&ry: Press autosampler, l!,aek Entry, type in initials then mon~h, clay, and a letter it• the following format XXMM!lUA. (If more than one rack will ba prepared, use XXMMllD.U.) At the prampc reply Y for new rackfile and begin entering sequet1Ce of tubes. Note that the weight and volumes fields will not hE< u"ed (size and volWJte will be enteracl in a post-run fila.) 

10. Set up aut:OS<i<wpler. Press Fl. autos4111p1er, S,et up, press 1, than enter name of rackfile for rack 1, then entar starting po .. Ltion and ending position. Press FS, then FS again to begin autosampler run. 
trouble Shnotlng Guide. Refer to Leeman ~~bs Manual. 

·,,II II ., I . 11 I ' 1~1 I 
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A. Calibracion scandard~ must be prepared £rash daily from scock standards. The deviacion of each scandArd must be ~ithin 5% of the stnndard'~ conccncration or the run muRt be cerminaced and the ins~rumcn~ rec:alibratad. 

~- Initial Calibration Verification Check solution. An ICV solucion i" prepan•tl from an independent: standard as che calibratl on .. t.andnrd.s arc: pnpared. This solution is then digested with the s~ples and is the lst check standard to be run. If recovery is oucside 80-120% window, the run terminates. Recalibrate and rerun the rev anti rca. 
c. Concjnuine Calibration Check solution. The ICV solution is used as the CCV solution. 

D. ln!t.ial aml Cont:inuing Blank Solution. A blank solution, separate from the calibration blank, is digested with the standards and analyzed at after each lCV and CCV. Criteria is+/· 0.2ugfl .. 
E. CAA solut.lon. A solution of 0.2ugjL llg is pn-.parod as calibration standnrds are beinr, prepared and is analyzed at the beginning of Lh" run fo llowine the ICB. 
F. Pcep~rac1on Blanks nre diges"Ced exactly as "Cbe samples. The same \.ypc of container, utilization of the same amounc of reagents, and arc assignnd Lo the SIIJIIO digestion batch. Thn blanks are pl.aced in saqueuc:c .. very tweury samples. CrieR ria is +/· 0. 2 ug!L. 

G. Labor·~ Lory Con~rol sample. A blank solut:ion is spiked at. l. Oug/L to check the spf.kiug procedure and the digest:ion process. Acccpr.ance c:r1.r.eria is based on stat:istical control charting for warnil"lS, lJmlts. 

11. Spik" Sample. 8wL of sample is spiked with 0.08mL or O.lppm Hg standard before addition of reagents or digost:ion. One spike is prepllrC!d every 20 samples of U.e same matrix. There are no criteria for Lerminacing analysis. 
I. Dupljcate. One duplica"Ce every twenty samples will be performed. The duplica~e is prepared before addition of any reagen~s or dig ... stion. 

A. Glove:", saf~"Y glasses, and lab coat must be worn when perfot:llling any a.~pect or the rn ... rcury digestion or analy•d s process. 

~ : ··II. .JI ' I· ••. I~' I 
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Page 9 of 15 B. Mereu~y vapor is t:oxic. Caution should be taken during all phases ur r.he dfeesLion and analytical process. Care should be exercised so t.hat mercury has no chance to be absorbed through the skin or inh.:~lcd. 

C. ~he acids used co di8&St mercury are usod full st:rength. Extreme care should bn taken so that acid does not: splll or splash. "rranRport s.-.mples and empcy bottles on one of the 3 high conc:entratiu11 rnom spill carts. Transport acid using the 4 liter plastle carrying buckets. 
U. Additional safer.y equlpment ineludos mercury sponges, acid neutralization media, shoo and lag splash protection, a mnreury scrubber, and race shield. 

Vll J. DISPOSAL lUlQUIRI!MEN!S 

·A. Collect all V&Kte acid, samples, and standards into 20 liter plastic carboys or similar vessels and transport to waste disposal when eonta;ner is 3/4 full for pour-off into 55 gallon drums (l l nad wlth polyeLhyl ene). 
n. '!'lit< mntn diRpo,;al concern or moreury digestatas is the corrus:lvity and r.oxid r:y characterist:ics of mercury. The content of the waste cnn be ns high as 30% acid. Varying concentrations of mercury will he present ln the digestates and will be determined by waste dispoRal charateristic procedures prlor to release to a disposal company. 

XI. IIEPORTl NG Rf:QUIREMf:NTS 

A. ln <Hldicton to the accuratR reporting and handling of raw daca, cher" nre records thaL need to be maintained for internal auditing purposes. 

l. llcfore Mtalysl • 1" completed, record on the raw datn the date nf <malysis. the analyst, the Mercury standard's ~ouree, lor. number, and GP ID, the JCV's number, and CP ID, the LCSS's number and GP ID, a list of the casas included in the run, and the instrument upon which lhe analysis vas performed. Note the source for the spike used in the matrix spike sample and % Recovery for the spike ln the raw data. 2. Cnmpleca the Rench Sheet for Mercury with the following intormation; Instrument ID, Date of analyRis, Analyst name •md sig110.t.ur,., Time analysis was initiated, casn and SPC, work ordar numbers, 11amplo sequence run, dilution factors ilnd commAnt..s~ 

3. C:c•mplet." the Tnstrument: Use Lug with the tollowing informaLion; Date, Method, Ca10e, Analyst and Comments. 

I ; ;,II ·ll ; I • ~ • 1~1 • 
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~- lf wMinr.enanc& ur repair was rRquirad on the instrument, all relevant inforwatjon must be recorded in the Maintenance Log. l'his Log w1ll be maintained wit:h all f:l eld sorvic<> repnrts for each instrument. 

I : Lli. II I I· II j ! 1~1 I 
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SOP No.: 11.46 

Title 

Scope 

Method For Total Cyanide Analysis In Water and Soil 

The method detailed in this Standard Operating Procedure is for 
the analysis of water and soil samples for total cyanide as 
required by SW 846 method 9010A. 

1.0 PURPOSE 

The method detailed in this procedure is used to analyze water and soil 
samples for the presence of cyanide. Cyanide is defined as cyanide ion 
and complex cyanides converted to hydrocyanic acid (HCN) by reaction in 
a reflux system of a mineral acid in the presence of magnesium ion. The 
liberated HCN is absorbed in a scrubber containing NaOH solution and 
analyzed calorimetrically. The working range of the semi-automated 
spectrophotometric method is .005 to .200 mg/L. Higher level samples 
must be diluted to fall within the working range. Analysis must be 
performed within 12 days of sample receipt. 

In the colorimetric measurement the cyanide is converted to cyanogen 
chloride, CNCl, by reaction with chloramine-T at a pH less than 8 
without hydrolyzing to the cyanate. After the reaction is complete, 
color is formed on the addition of pyridine-barbituric acid reagent and 
measured at 578 nm. 

2.0 REFERENCES 

SW 846 - Method 9010 

3.0 EQUIPMENT AND SUPPLIES 

3.1 Reflux Distillation Apparatus consisting of: 

• 1000 ml round bottom flask with inlet tube and provision for 
condenser. 

• Inlet tube 
• Cold finger condenser 
• Cold finger jacket 
• Absorber 
• Absorber jacket 
• Heating mantle 
• Low vacuum source 
• Condenser water source 
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• Fume hood 
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• Semi-automated Spectrophotometric Analysis Apparatus 
• Beakers 250ml 
• Stir bars, magnetic 
• 25 ml Erlenmeyer flasks 
• Eppendorf pipet 
• Volumetric flasks of various sizes 

3.2 Semi-automated Spectrophotometric Analysis Apparatus consisting 
of: 

• Alpkern RFA or similar instrument; i.e., Technicon AA II 

4.0 REAGENTS 

system. 
Pump 
Cyanide manifold 
Colorimeter with 15 mm cells and 570 nm filter 
Recorder 
Plastic tubes for sampler 
Plastic sample cups, 4ml capacity 

Accuracy in the formulation of the reagents used in this method is of 
the utmost importance. Therefore the following requirements are 
necessary. 

The water used for the preparation of all reagents (distillation 
and analysis) must be Type II or better. 

Chemicals used in the formulation of the reagents must be ACS 
reagent grade. 

Volumetric glassware used in the formulation of all reagents must 
be Class A. 

4.1 Distillation Reagents 

4.1.1 1.25 N NaOH. Dissolve 50 gram NaOH in deionized water, and 
dilute to l liter. 

4.1.2 Sulfuric acid, concentrated. 

4.1.3 Magnesium chloride solution: Dissolve 510 grams of 
MgCl2 6H20 in deionized water and dilute to 1 liter. 

4.1.4 Bismuth nitrate solution: Dissolve 30.0 grams of Bi(N03 ) 3 in 100 ml of deionized water. Stir while adding 250 ml of 
glacial acetic acid. Dilute to l liter. 
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4.1.5 Sulfamic acid solution: Dissolve 40 grams of sulfamic acid 
in deionized water and dilute to l liter. 

4.2 Colorimetric Reagents 

4.2>1 Chloramine-T solution: Dissolve 0.40 grams of Chloramine-T 
in deionized water and dilute to 100 ml. Prepare .fresh 
daily. 

4.2.2 Phosphate 
deionized 
(seej/6). 

buffer: Dissolve 138 grams of NaH2P04 H20 in 
water and dilute to 1 liter. Add 0.5 ml Brij-35 

This solution expires 28 days after formulation. 

4.2.3 Pyridine-barbituric acid reagent: In a fume hood place 7.5 
grams of barbituric acid in a 500 ml beaker. Rinse down the 
sides of the beaker with distilled water. Place the beaker 
on a magnetic stirrer and insert a stirring bar. While 
stirring the solution add 37.5 ml pyridine and 7.5 ml 
concentrated HCl. Add 300 ml more deionized water. Cover 
the beaker, and continue stirring until the barbituric acid 
has completely dissolved. Transfer solution to a 500 ml 
volumetric flask and dilute to volume. This solution 
expires 14 days after formulation. 

4.2.4 0.25 N NaOH: Dissolve 10.0 grams NaOH in deionized water 
and dilute to 1 liter. Prepare fresh daily. 

4.2.5 Stock Cyanide solution: Commercially available solutions 
are preferred for accuracy and safety reasons. Read and 
understand the MSDS for this material. Solutions are 
typically 1000 mg/L Cyanide. 

Recommended Vendor: Banco; Anderson Laboratories, Inc., 
Fort Worth, Texas 76119. 

4.2.6 Brij-35 solution: Brij-35 is an aqueous wetting agent 
usually found as a 30% solution. Brij-35 is a trademark of 
Atlas Chemical Industries, Inc. and is available through 
Fisher Scientific. The reagent for analysis is prepared 
using 0.5 ml Brij-35 and diluting to 500 ml with deionized 
water. Prepare fresh daily. 

4.3 Calibration Verification Solution 

4.3.1 ICV-6 Solution, obtained from EMSL-LV c/o Dr. Robert 
Newberry Phone No.: (702) 798-2167 
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5.1 Sample Preservation and Storage 

5.1.1 Sample Preservation in the Presence of Chlorine 
Oxidizing agents such as chlorine decompose most of the 
cyanides. Test a drop of the sample with potassium iodide 
starch test paper; a blue color indicates the need for 
treatment. Add ascorbic acid, a few crystals at a time, 
until a drop of the sample produces no color on the 
indicator paper. Then add an additional 0.6 gram of 
ascorbic acid for each liter of sample volume. Normally 
this procedure will be performed by persons collecting the 
samples in the field. 

5.1.2 Sample Preservation 

Samples are normally preserved in the field with NaOH to a 
pH> 12. Sample pH should be checked before analysis and 
must be greater than 12. If this is not the case notify the 
laboratory supervisor. 

Samples must be stored at 4 ± 2'C. 

5.2 Distillation Procedure 

5.2.1 Set up the distillation apparatus as depicted in Figure 1. 
Place 500 ml of water sample (or 1-Sg of soil), or an 
aliquot diluted to 500 ml in the 1 liter boiling flask. Add 
50 ml of 1.25 N NaOH to the absorber jacket and insert the 
absorber to complete the assembly. Connect the inlet tube, 
condenser, and absorber stem to the flask. Place on the 
heating mantel and connect the absorber to the low vacuum 
source. 

5.2.2 Start a slow stream of air entering the boiling flask at 
approximately 2 bubbles per second by using the needle 
valve. Monitor the flowrate and adjust as necessary as the 
flask begins to boil. 

5.2.3 Using lead acetate paper, check the sample for the presence 
of sulfide. A positive result is indicated by a black color 
on the paper. If positive, treat the sample by adding 50 ml 
of bismuth nitrate solution through the air inlet tube. Mix 
for three minutes prior to addition of acid. 

5.2.4 If samples are suspected to contain nitrate or nitrite, add 
50 ml of sulfamic acid solution through the air inlet tube. 
Mix for three minutes prior to addition of acid. 



I"Ja 
GIENVIRONMENTAL SERVICES 

SOP No.: 11.46 
Page 5 of 11 

5.2.5 Slowly add 25 ml concentrated sulfuric acid through the 
inlet tube. Rinse the tube with deionized water and allow 
to mix for 3 minutes. Add 20 ml magnesium chloride solution 
to the inlet tube and rinse the tube with deionized water. 

5. 2. 6 Heat the solution to boiling, taking care to preve.nt the 
solution from backing up into the inlet tube. Reflux for 1 
hour. Turn off heat and continue air flow for an additional 
15 minutes. After cooling the flask, disconnect the absorber 
and close off the vacuum source. 

5.2.7 Drain the solution from the absorber, rinse the jacket and 
dilute to 250 ml in a volumetric flask. Transfer solution 
to a clean 250 mL plastic bottle. Label the bottle with the 
information required in step 6 and store in the refrigerator 
for cyanide distillates (located in sample receiving) until 
time of analysis. Record all sample volumes, final volumes, 
client identifications, sample pH, case numbers, QC 
distilled, spike preparation, and any other treatments or 
comments in the cyanide distillation logbook. 

5.2.8 Record all sample volumes, final volumes, client 
identifications, sample pH, case numbers, QC distilled, 
spike preparation, and any other treatments or comments in 
the Cyanide Distillation Logbook (an example page is 
presented as Figure 2). 

5.3 Semi-automated Spectrophotometric Analysis 

5.3.1 Turn on the regulated power, light source, pump power, and 
auto sampler power and allm; to warm up while the manifold 
is being set up. 

5.3.2 Set up the manifold as shown in Figure 3. Prepare fresh 
0.25N NaOH and fresh Brij-35 solution. Filter chloramine-!, 
buffer, and pyridine-barbituric acid reagent into 125 ml 
Erlenmeyer flasks. Cover the pyridine reagent to minimize 
inhalation. Secure the pump tubes across the rollers and 
clamp down the platens. Place reagent lines in the Brij-35 
solution and pump solution through the manifold to purge the 
system. 

5.3.3 Place reagent lines into their respective reagents and pump 
(catching the waste in a waste bottle mentioned in Section 
VIII, Disposal Requirements) for at least 20 minutes. Set 
the photometer reference voltage to approximately 5.00 ± 
0.05 volts using the samplejreferencejabsorbance knob in the 
reference position and turning the reference potentiometer. 
Similarly set the sample voltage to approximately 5.00 
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volts. Set absorbance to .5 and damp to l. Switch the 
sample/ reference/ absorbance knob to absorbance and adjust 
to .02 by turning the reference potentiometer. This will be 
the baseline absorbance. Turn on the recorder, set to 1 V 
VAR 30 cm/h and allow to warm-up. Verify the absorbance 
which still should be .02; adjust if necessary. Make 
certain the baseline is very stable before attempting to run 
any samples. Note: The sample matrix (0.25N NaOH 
Distillate) must match the wash (0.25N NaOH). 

5.3.4 With an Epprendorf pipet and 10 ml volumetric flask and 
prepare standards by diluting .1 ml of a 1,000 mg/L stock 
solution to 10 ml with .25 N NaOH to prepare the standard 
curve 

(ml lOmg/L)/(10 ml) 

.200 

.100 

.050 

.020 

.005 

.000 

cone ug/L (ppb) 

200 
100 

50 
20 

5 
0 

5.3.5 Once the baseline absorbance has stabilized place the 
standards in plastic sample cups and arrange them in 
descending order, i.e., highest to lowest. Use 3 high 
standards, two of which will be used to set the recorder 
scale. The third will be used as part of the regression 
calculation. After the standards are loaded the ICV 
(Initial Calibration Verification) solution and ICB (Initial 
Calibration Blank) follow. The ICV is supplied in 
concentrated form and must be distilled prior to analysis. 
At this ;Jriting the current cyanide ICV is ICV-6 which also 
serves as Laboratory Calibration Standard (LCS). ICV-6 has 
a true value of 94 ppb. Continue loading samples starting 
with the preparation blank, sample, duplicate, distilled 
spike, etc. Every 10 samples a Continuing Calibration 
Verification (CCV) of ICV-6 and a Continuing Calibration 
Blank (CCB) must be run. The last two samples of the run in 
the sample tray are CCV and CCB. 

5.3.6 If a drop of distillate on lead acetate test paper indicates 
the presence of sulfides, treat 25 ml more of the sample 
than required for cyanide determination with powdered 
cadmium carbonate and precipitate cadmium sulfide. Continue 
precipitation until a drop of sample does not color the test 
paper. Filter the sample and use filtrate for analysis. 
NOTE: Sulfides should be removed prior to preservation with 
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NaOH in the field and thus it is the sampler's 
responsibility. In the event of a conflict, notify the 
laboratory supervisor. 

5.3.7 Before starting the sampler, set the baseline on the 
recorder at 5 divisions using the baseline knob on the 
recorder. Run the samples using the auto sampler: '34 
sample/16 wash. As the standards appear on the chart, set 
the high standard to approximately 95% full scale (95 
divisions) using the VAR knob located above the chart 
voltage dial. Plot peak height vs. standard concentration 
and perform a linear regression analysis to determine sample 
concentration. 

5.3.8 Spike Recovery (Spiked sample ppb - Sample ppb) X lOO 
Spike True Value 

Limits: ± 25% 

(Found Value) 5.3.9 ICV-6 Recovery- X 100 
(True Value) 

Limits: ± 15% 

5.3.10 Sample RPD- (Difference 
(Average 

Limits: ± 10% 

of ppb) 
ppb) 

X 100 

5.3.11 When the analysis is completed remove the reagent lines from 
the reagents and place them in the Brij-35 solution used for 
start-up and pump the solution for 20 minutes. Stop the 
pump by unclamping the platens and removing them. Unsecure 
the pump tubes from across the rollers to prevent 
unnecessary stretching: Turn off the light source, 
regulated power, pump power, auto sampler, and recorder. 
Remove the reagent lines from the Brij-35 solution and allow 
to drain into a beaker. 

5.3.12 Troubleshooting 

Proper maintenance is the best prevention of trouble. Check 
the pump tubes daily for wear. Worn pump tubes will cause 
noisy baselines and asymmetrical peaks. Wipe the pump 
rollers daily with a tissue to remove dirt and residue. 
Reagents are stable for at least l month, however pyridine
barbituric acid may precipitate and lose effectiveness in 
color development. Coloramine-T reagent may also lose 
potency after 2 weeks and may cause some instability. In 
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any case, prepare fresh reagents when necessary. Samples 
that contain high levels of cyanide (>10 ppm) may 
contaminate the manifold and the flowcell. To combat this 
problem after sample dilution, purge the manifold with Brij-
35 solution for 30 minutes and reestablish baseline 
equilibrium as stated in the procedure section of this SOP. 
In addition, it may be necessary to flush the flowcell to 
dislodge a particle of dust and/or physical sample 
contaminant. 

6.0 QUALITY CONTROL 

6.1 Preparation blanks, duplicates, and matrix spikes must be 
distilled and analyzed for every 20 or fewer samples of each 
sample matrix in the sample delivery group. 

6.2 The spike level for cyanide is 100 ppb for both soil and water 
matrices and is prepared from the cyanide stock solution used to 
make calibration standards. The spike must be distilled. 

6.3 If the spike recovery is outside the control limit an analytical 
post digested spike must be run. The concentration of this spike 
must be twice the sample level or twice the contract required 
detection limit whichever is greater. 

6.4 If the preparation blank is higher than detection limit andjor the 
duplicate limit is out of control, the entire sample delivery 
group must be redistilled and reanalyzed. Similarly, if the ICV-6 
fails, the samples which appear before it must be reanalyzed. 

7.0 SAFETY 

7.1 Wear safety glasses, lab coat, and gloves at all times. Wash 
hands well after removing gloves. 

7.2 Acid is the greatest potential hazard. Keep all samples and 
distillates from any acid source which may liberate HCN. 

7.3 Pyridine is aromatic and poses potential health risks. Use fume 
hoods and keep the solution covered at all times. Refer to the 
Material Safety Data Sheets (MSDSs) for all reagents used. 

7.4 NaOH is caustic and must be handled with extreme care. The use of 
gloves, safety glasses and a. laboratory apron is required when 
working with concentrated solutions. 
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8.1 Collect the flowcell waste in a 1 liter amber glass bottle. When 
full, transfer to a 4 liter used solvent bottle. When this bottle 
is full, contact the Hazardous Waste Coordinator for further 
ins~ruction. 

8.2 Label the waste bottle: Cyanide waste; contains pyridine. Method 
335.2 Semi-automated spectrophotometric analysis. 

9.0 REPORTING REQUIREMENTS 

9.1 Label each peak with client I.D., the time it appeared, and the 
peak height in mm. 

9.2 Label the standards with concentration and stock source lot 
number. 

9.3 Label the top of the stripchart with analyte, case, date, and 
analyst. 

9.4 Attach raw data in cyanide logbook on the page following the 
distillation record. 

9.5 Place the above mentioned data into case file for data entry into 
Smartlog CLP software package. 
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SOP No.: 11.47 

Title 

Scope 

Analysis of Water and Soils for Sulfide According to MCAWW Method 
376.1 (titrimetric) 

This Standard Operating Procedure describes the method for 
determination of sulfide for water and soil samples as required by 
MCAWW Method 376.1 (Titrimetric) 

1.0 PURPOSE 

This procedure describes the methodology used to determine the sulfide 
content of samples according to the method described in the Methods for 
Chemical Analysis of Water and Wastes (MCAWW), Method 376.1 
(Titrimetric). The methodology is applicable to drinking, surface, and 
saline waters, domestic and industrial washes and soil and sediment 
samples. 

2.0 REFERENCES 

Methods for Chemical Analysis of Water and Wastes (MCAWW), 
EPA-600/4-82-055, Method 376.1 (Titrimetric) 

3.0. EQUIPMENT AND SUPPLIES 

• 10 ml buret, accurate to 0.25 ml 
• 125 ml glass Erlenmeyer flask or beaker 
• Electronic stir plate and magnetic stir bar 

4.0 REAGENTS 

6 N HCL (1:1) 
Standard iodine solution, 0.0250 N 
Standard sodium thiosulfate solution, 0.0250 N 
Starch indicator 

5 . 0 PROCEDURE 

5.1 Sample holding time and preservation 

Water samples which require sulfide analysis must be analyzed 
within 7 days of collection if zinc acetate is added as a 
preservative. Unpreserved samples must be analyzed immediately. 
Soil samples should be extracted within 7 days and the extracts 
analyzed immediately. 
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5.2 Standardization of sodium thiosulfate titrant 

SOP No.: 11.47 
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Add 5.0 ml of the 0.0250 N iodine solution to 20 ml of laboratory 
pure water. Acidify by adding 2.0 ml of 6 N HCl. Add 1.0 ml of 
starch indicator to form a blue color. Continue to titrate_ until 
the_blue color disappears. 

Adjust the concentration of the titrant until 5.0 ml of titrant is 
required to titrate 5.0 ml of iodine. 

5.3 Sample analysis 

Add 5.0 ml of iodine solution to 20 ml of sample. Titrate as 
above, with standardized sodium thiosulfate solution. Record the 
volume of titrant used. 

NOTE: If 5.0 ml of iodine does not produce a yellow color in the 
sample, add additional 5.0 ml increments of iodine solution until 
color is seen. Record the volume of iodine solution added. 

5.4 Soil sample extraction 

Extract sulfide from soil samples by shaking 1.0 g to 2.0 g of 
sample in 50 ml of a dilute sodium hydroxide solution for 30 
minutes. Filter the extract through Whattman grade 42 filter 
paper and analyzed immediately, as above. 

5.5 Calculation 

1.0 ml of 0.0250 N iodine solution reacts with 0.4 mg of sulfide 
present in the titration vessel: 

sulfide, mg/L- 400 (A · Bl 
ml sample 

where: A ml of iodine solution added 
B - ml of titrant used 

6.0 QUALITY CONTROL 

6.1 Because of the volatile nature of sulfide, no stable QC is 
available. 

6.2 Control blanks will be analyzed at the beginning of the analysis, 
and continuing after every ten samples, as well as at the end of 
the analysis. 

6.3 Duplicate titrations will be performed on 5% of the samples 
analyzed. 
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7.0 SAFETY 
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7.1 Care should be taken when handling reagents and samples. 
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ETC/EDISON IS NOW PACEINJ 

SCOPE AHD APPLI~Ia& 

This SOP describes the method which is applicable for th extraction and cleanup of ter.ra·, pent:a·, hexa~,. hepta-, an octachloriDatad dibenzo-p-dioxins (PCDD's) and furans (PCDP•s from complex industrial waste samples (including sludges, stil. bottoms, fly ash, soil, and water) by SW-846 Method 8280. 
Additional extract cleanup techniques beyond those described i1 SW-846 are illcluded as alternatives for sample extracts which ar< not amenable to cleanup using SW-846 procedures. 
This SOP is applicable to the following A-Types: 
l AP9/PCDX, 2 AP9/PCDX, l PCDX/8280, 2 PCOX/8280, 7 MSL/PCDK, l TCDD/2378, 2 TCDD/2378. 

Because of the extreme toxicity of these compounds, the lal: techllician must take necessary precautions t:o prevent exposure tc himself, or to others, of materials known or believed to certain PCDD' s or PCDF' s • Detailed safety procedures are outlined in section 4. o. Reference the 'BTC Safety Manual for additional safety information. 

StlMMAllY OP JIB'l'KOD 

This SOP describes matrix specific extraction and cleanup procedures for polychlorinated dibenzo-p-dioxins (dioxins) and polychlorinated_dibenzofurans (furans) in complex environmental samples. Solvent extractioll procedures are detailed for sludge, fuel oil, still bottoms, fly ash, soil, and water using reflux extraction, soxhlet extraction, jar shaking, and liquid/liquid separatory funnel extraction. Specific extract cleanup procedures including acid ana basic extract washing, basic/neur.ral/acidic silica gel chromatography, al.umina l.iquid chromatography, and carbon column liquid chromatography, are described for various •interferents• which may be co-extracted from the sample. 
Method sel.ection is based on the analysts judgement of matrix type and the constituency of co-extracted interferents. 

SolventSJ, reagenes, glassware a.n4 other sample processing hardware may yield discrete artifacts and/or elevated baael.ines which may cause misinterpretation of chromatographic date. All. these I!IB.terials must be demonstrated to be free from interferents under ehe conditions of analysis by running laborat:ory method blanks. 
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The uae of high purity reagents and solvents help to minimi~ interference problems. Purification of solvents by distill.atic in all glass systems may be required. 
tnterferents co-extracted from the sample will vary considera.Dl from source to source, depending upon the industrial proces being sampled. PCDD' s and PCDP • s are often asaociated wit.h othe interfering chlorinated compounds such as polychlorinate biphenyls (PCB'&) and polychlorinated d.iphenyl ethers which ma be found at concentrations several orders of magnitude highe than that of the anal.ytes of interest. 

Aqueous samples ccumot be aliquoted from sample containers. Th< entire sample must be used and the sampl.e container washed/rinse< out with the extracting solvent. 

Material Safety Data Sheets (MSDS) are availa.Dle for the chemical.E used in the la.Doratory. Al.l personnel. who handle chemicals must know where this informat.ion is maintained and must be familiat with the MSDS information. 

All personnel must have attended safety training prior to performing operations in the laboratory in accordance with the l.aborato:cy Chemical Hygiene Pl.an (CHP) as per 29 CFR. 
Any individual who enters a posted area of the laborato:cy must wear safety glasses with side shields. 
Any individual who handles samples and/or chemicals must wear a laboratory coat and the appropriate gloves for the operation being performed. 

Al.l. laboratory areas must be maintained in a neat and orderly' fashion. Good housekeeping pracr.ices must be employed throughout the laborato:cy. Iiaboratory work surfaces, equipment, and instruments must be kept free of residual chemical and/or sample contamination. 

Human Toxicology 

4.6.1 The human toxicology of PCDD/PCDF is not well defined at present, although the 2,3,7,8-TCDD is a solid at room temperature, and has a relatively low vapor pressure. The solubility of this compound in waeer is only about 200 part-per- trillion, but the solubility in various organic sol vents ranges from 0. 001 percent to 0 .14 percent. 
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On the basis of the available t:oxicologieal and physica property data and TCDD, this compound, as well as th, other PCD:C 8lld PCDF, should be handled Ollly by highl: trained personnel who are thoroughly versed in th• appropriate procedures, and who understand the associate< risks. 

4.7 Safety Equipment 

4.'7.1 

4. 7.2 

4.7.3 

Safe Lab Practice 

PCDD/PCDF and samples containing these are handled using essentially the same techniques as those employed ill handling any contaminated environmental sample. Wellventilated, controlled-access laboratories are required, and laboratory personnel eneering these laboratories should wear appropriate safety clothing. 
Protect:ive Clothing 

Bye protection equipment muse be worn at: all times while working i1:1 the analytical laboratory wieh PCDD/PCDF. Various types of gloves can be used by personnel, depending upon the analytical operation being accomplished. Latex gloves are generally utilized, when handling samples. 

Other Lab Safeguards 

Benches and other work surfaces in the labora.tory should be covered with plastic-backed absorbent paper during all analytical processing. 
4. 8 Disposal 

5.1 

All lal:loratory ware, safety clothing, and other items poeentially contaminated with PCDD aXId PCDF in the course of analyses must be carefully secured and subjected to proper disposal. Refer to ETC SOP for the Disposal o! Laboratory wastes number BD20l00l for additional information. 

AJ>I'UATDS Aim MATBJlULS Bottle caps- -threaded to screw onto the Scuti~le bottles. Caps must be lined with Teflon. 
5.2 water bath--heated, with concentric ring cover, capable of temperature control C±2°Cl. The bath should be used in a hood. 
5.3 Pipets-Disposable, Pasteur, Borosilicate glass; 9 inch. 
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5.3.1 Pipet, disposable, serological. 10 ml. 
5.4 Amber glass bottle (250 m1 Teflon-lined screw-cap). 
5.5 Reacti:-vial 2 ml, aml:ler glass. Silanized prior to use. 5.6 500 m1 Erlenmeyer flask fitted with Teflon stoppers. 5.7 Wrist Action Shaker. 
5.8 125 ml and 2 L Separatory Funnels. 
5.9 500 ml Xuderna-Danish fitted with a 25 m1 concentrator tube anc 3 ball Snyder column. 
5.10 Teflon boiling chips. Wash with hexane prior to use. 
5.11 300 mm x 10.5 mm glass chromatographic column fitted with Teflon stopcock. 

5.12 50 ml conical concentrator tubes. 
5.13 Adapters for concentrator tubes (14/20 to 19/22). 
5.14 Nitrogen blowdown apparatus CN-BVap reg. trademark). Teflon tubing connection to trap and gas regulator is required. 5.15 Microflex conical vials .01 ml. 
5.16 Filter paper. Glass fiber filters or glass wool plugs are also recormnended. 

5.17 Solvent reservoir (125 ml) Xontes: special order item. 12.5 om diameter, compatible with gravity carbon column. 
5.18 250 ml beakers. 
5.19 Disposable aluminum weighing boats. 
5.20 100 ul gas tight syringes. 
5.21 Spatula (stainless steel). 
5.22 waste Vessel 1250 ml or larger). 
5.23 Glass wool.. 

5.24 Taping rod (glass, stainless steel or teflon). 
5. 25 Aluminum foil.. 
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5.26 Rea rubber bulbs (1.0 ml). 
5.27 Centrifuge tube racks. 
5.28 Cr~ seal vials 100 ul (microvialsl. 
5.29 Crimp aeal caps 11 mm; teflon-lined. 
5.30 Crimper 11 mm. 
5.31 1000 ul graduated cylinder (NalgeneJ. 
5.32 Soxhlet Extractor 
5.33 Condenser (to fit Soxhlet Extractor body) 
5.34 Boiling Plask: (500 ml; flat-bottom) 
5.35 Heating Mantle set up: 

Heating Mantle 
Heating Mantle Support Rheostat 
Multiple Outlet 

5.36 Carborundum Boiling Stones 
5.37 Cellulose Thimbles 
5.38 Spatula (stainless steel) 
5.39 ·weighing Boats (aluminum) 
5.40 Tongs or tweezers 

fi. 0 mo.GDl'l'S .IJIID Si'UDUJ)S 
6 • 1 . PCDD/PCDP' StandardJil 

Prepare stock standards in a glovebox using concentrates or neat materials. The stock solutions (SO ppm) are stored in the dark at 4°C, aDd then checked frequently for signs ot degradation or evaporation especially just prior to the preparation of working standards. Reference ETC SOP number :0:600600 for the Preparation of Standard Solutions !or PCDD/PCDF Analysis by SW-846. 
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PCDX Internal Standard Spiking Solution (SP2). 

PCDX Recovery Standard (R.STD) • 

~gmpound 
C121234-TCDD 13C12123789·HxCDD 

cgpcentratign <uq/m1) 
0.5 
0.5 
1.0 
0.5 
l..O 

Cgpgentration lug/m1l 
10 
10 

PCDX Blank and Matrix Spiking Solution (SP1). 
Compound 
2,3,7,8-TCDD 
1,2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2,3,4,6,7,8·HoCDD 1,2,3,6,7,8·0CDD 
2,3,7,8·TCDP 
1,2,3,7,8•PeCDF 
1,2,3,4,7,8·HxCDP 
n,2,3,4,6,7,8,9·0CDF 
13

C12 2,3, 7,8-TCDD 
13

C12 1,2, 3, 6.1, 8-HXCDD 
13C12 • OCDD 
13

c12 2, 3 , 7, 8 • TCDF 
C12 1,2,3,4,6, 7,8·ll:pCDF 

Concentration luglml> 
0.5 
0.5 
0.5 
0.5 
l..O 
0.5 
0.5 
0.5 
o.s 
0.5 
0.5 
1.0 
o.s 
1.0 

Methylene chloride, High purity; distilled in glass. 
Activated anhydrous sodium sulfate (Na2So4) 
Methanol High purity; distilled in glass. 
Hexane; (O.V. grade). 
Neutral silica gel (activated) 60/200 mesh store in oven at 130°C. 

Acidic Sulfuric Acid (H2S04) Modified silica gel. 
Basic Sodium Hydroxide (NaOH) Modified silica gel. 
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6.4.8 Super Woelm Alumina I (Neut.ral) 80/200 mesh stored in ; sealed container at rocm temperature in a desiccator ove self-indicating silica gel. 
6.4.9 at Methylene Chloride/Hexane (V/V) blend, high purity, distilled in glass. 
6.4.10 60t Methylene Chloride/Hexane CV/V) blend, high purity; distilled in glass. 
6.4 .11 AX-21 Activated carbon Mix. 
6.4.12 SOt CV/V) Methylene Chloride/Cyclohexane (V/Vl blend, high purity; distilled in glass. 
6.4.13 75/20/5 t (V/V/Vl methylene chloride/Methanol/benzene, blend, high purity; distilled in glass. 
6.4.14 Zero Grade Nitrogen. 
6.4.15 Dodeeane (Fluka Chemicals). 
6.4.16 Toluene, high purity; distilled in glass 
Ql1At.rrr c~ 

Before processing any samples, the analyst should demonstrat.e through the analysis of a reagent blank, that interferences frcm the analytical system, glassware and reagents are under control. Each time a set of s~les is extracted or there is a change in reagents, a reagent blank ehould be processed as a safeguard against chronic - laboratory contamination. The blank samples should be carried through all stages ot the sample preparation and measurement steps. 
For each analytical batch (up to 20 samples), a reagent blank, matrix spike and matrix spike duplicate/duplicate must be analyzed Cthe frequency of the spikes may be different for different monitoring programs). The blank and spiked samples must be carried through all stages of the sample preparation and measurement steps. 

Accuracy and Precision 
7.3.l. 

. 7.3 .2 

Recovery from a blank spike for all analytes must be within 60t to l40t. 

Recovery of internal standards in all samples must be within 40t and 120t. 
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Recovery !:z;om matrix spike for all analytes must :b within 60t and 140t. 
Replication of duplicate samples must :be less than SOI RPD for 2,3,7,8-TCOD. 

7.4 Summary of OC Sample Spiking Solution Volumes 
7.4.1 

7.4.2 

7.4.3 

7.4.4 

Method Blank- 100 ul IST.O spike (SP2). 
Blank Spike- 100 ul native CSP1)/ISTD spike (SP2). 
Matrix Spike- 100 ul native (SP1l/IST.D spike (SP2). 
Matrix Spike Duplicate- 100 ul native (SP1)/ISTD spike {SP2). 

8. 0 SAMP:X.Z PUSBRVA~IOU Alfl) BAlllDLDtQ 
8.1 

9.0 

9.1 

All samples must be stored at 4°C and extracted within 30 days and completely analyzed within 45 days of collection. 
SAMPLI: PRBPUA~IOU Aim Er1'R.AC'l' CLlUIHDP 
EXtraction Procedures 

9.1.1 

9 .1.2 

Sludge/Fuel Oil 

9.1.1.1. Extract aqueous sludge samples by refluxing a sample (e.g. 2. g) with 50 m1 of toluene (:benzene) in a 125 m1 flask fitted with a DeanStark water separator. 
9 .1.1. 2. Continue refluxing the sample until all the •. water has been removed. Cool the sample, filter the toluene extract through a fiber filter, or equivalent, into a 100 m1 round bottom flask. Rinse the filter with 10 ml of toluene, combine the extract and rinsate. 
9.1.1.3. Concentrate the combined solution to near dryness using a rotary evaporator at so•c. Use of an inert gas to concentrate the extract is also permitted. Proceed with Step 9.2.1. 
Still BottOIIIS 
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9 .l. .2 .1. EXtract still bottom samples by mixing a sampl, (e.g., 1. 0 m1 of toluene (benzene) in a smal: beaker and filtering the solution through ' glass fiber filter (or equivalent) into a 51 ml round bottom flask. 
9.1.2.2. R.inse the beaker and filter with 10 ml oi toluene. Concentrate the cO!IIbined toluenE solution to near dryness using a rota10 evaporator at so•c while connected to a watez aspirator. P~ceed with Step 9.1.3.4. 
Fly Ash. Any solid sample which has a high carbon content or cannot be extracted using the jar shake approach. 

9.1.3.1. Place an appropriately labelled aluminum weighing boat on a calibrated top loading balance , and tare the balance . 
9 . l.. 3. 2 . Accurately weigh approximately 10. 0 g of sample into the pan. Reoord the sample weight to three significant figures on the laboratory · chronicle. 

NOTE: oc blanks and blank spikes will consist solely of sodium sulfate. 
9 .1. 3. 3 . Thoroughly mix the 10 gram sample and an equivalent. amount of anhydrous sodium sulfate using a spa.tul.a and transfer the mix to a cellulose extraction thimble. Place the thimble into an appropriately labelled soxhlet apparatus that has been charged with 250 m1 of toluene ari4 contains 8-10 boiling stones in the rese:z:voir. 

9.1.3.4. EXtract the samples for a minimum of 16 hours at a 3-cycle per hour reflux rate. 
9.1.3.5. Allow the soxhlet apparatus to cool completely before removing from heating set-up. 
9.1.3.6. Tilt .soxhlet set-up to drain any residual toluene from extractor body. Al.low any toluene in extractor body to separate from sample and repeat until no more toluene can be withdrawn. 
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9 .1. 3. 7. Pilter the toluene extract through a glas1 filter paper into a 500 ml round bottom flask Rinse the filter with 10 ml of toluene. 
9.1.3.8. Concentrate the combined toluene solution tc near dryness using a rotary evapo;-ator at so•c. 
9.1.3.9. Transfer the residue to a 120 ml separatoxz fUimel using 15 m1 of hexane. . Rinse the flask with two 5 ml aliquots of hexane and add the rinses to the funnel. Shake 2 min with so m1 of 5t NaCl solution, discard the aqueous layer and proceed with Step 9.2. 

9 .1.4 Soil 

9 .l. 4 .1. Extract soil samples by placing the sample (e.g. 10 g) and an equivalent amount of anhydrous sodium sulfate in a 500 ml li:rleiillleyer flask fitted with a Teflon stopper. 
9.1.4.2. Add 20 ml of methanol and 80 m1 of petroleum ether, in that order, to the flask. Shake on a wrist action shaker for two hours. The solid portion of sample should mix freely. If a small soil aliquot is used, scale down the amount of methanol proportionally. 
9.1.4.3. Filter the extract from Paragraph 9.1.4.2 through a glass funnel fitted with an 1B.Scm Whatman ashless glass fiber filter and filled with anhydrous sodium sulfate into a 500 ml Kuderna-Danish (KD) concentrator fitted with a 10 m1 concentrator tube. 
9.1.4.4. Add. so Dll of petroleum eit:her to the Brleiillleyer flask, re-etopper and flaek and swirl t:.he sample gently, remove the stopper carefully and decant the solvent through the funnel as above. Repeat this procedure with two additional so m1 aliquot:.s of petroleum ether. Wash the sodium sulfate in the funnel with two additiacal 5 ml portions of petroleum ether. 
9.1.4.5. Add a Teflon or PFTE boiling chip and a threeball Snyder column to the KD flask. Concentrate in a 70"C water bath to an apparent volume of 10 ml. Remove the apparatus from the water bath and allow it to cool for 5 min. 
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9 .1. 4. 6. Md so mJ. of hexane and a new ):)oiling chip t the m flask. COncentrate in a water bath t1 an apparent volume of 10 ml . Remove th' apparatus from the water bath and allow to coo: for 5 min. 
9.1.4.7. Remove and invert the Snyder column and rins£ it down into the 1CD with two 1-llll. portions oi hexane. Decant the contents of the ltD anc concentrator tuDe into a 125-ml separator} funnel. Rinse the m with two additional 5-ml portions of hexane, coml:>ine. Proceed with Step 9.3. 

Water 

9.1.5.1. Mark the water meniscus on the side of the 1-L sample Dottle for later determination of the exact sample volume. Pour the entire sample (approximately 1-Ll into a 2-L separatory funnel. Proceed with Step 9.1.5.2. 
9.1.5.1.1. A continuous liquid-liquid extractor may be used in place of a separatory funnel when experience with a sample from a given source indicates that a serious emulsion problem will result or an emulsion is encountered using a separatory funnel. Add 60 ml of methylene chloride to the sample bottle, seal, and shake for 3 0 sec to rinse the inner surface. Transfer the sol vent to the extractor. Repeat the sample bottle rinse with an additional soto 100-ml portion of methylene chloride and acid the rinse to the extractor. Add 200 to soo llll of met.hylene chloride to the distilling flask; add sufficient reagent water to ensure proper operation, and extract for 24 hr. Allow to cool, then det.ach the distilling flask. Dry and concentrate the extract as descriDed in Paragraphs 9.1.4.5 and 9.1.5.3. Proceed with Paragraph 9.1.5.4. 

9.1.5.2 Add 60 ml methylene chloride to the sample bottle, seal and shake 30 sec to rinse the inner surface. Transfer the solvent to the separatory funnel and extract the sample by shaking the funnel for 2 min with periodic venting. Allow the organic layer to separate 
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9.1.5.3 

9.1.5.4 

from the water phase for a minimwn of 10 min It the emulsiou interface between layers i more than one-third the volume of the solven layer, the analyst must employ 111echanica. techniques to complete the phase separation Collect ehe methylene chloride . (3 x 60 ml. directly into a 500-ml Kuderna-Danisl concentrator (mounl!ed with a 10·ml concentratol tube) by passing the sample extracts througl a filter funnel fitted with an 1S.5cm Wha~ ashless glass fiber fileer and packed with a glass wool plug and 5 9 of anhydrous sodiun sulfate. After the third extraction, rinse the sociium sulfate with an additional 30 ml of methylene chloride to ensure quantitative transfer. 

Attach a Snyder column and concentrate the extract on a water bath until the apparent volume of the liquid reaches 5 ml. Remove the X·D apparatus and allow it to drain and cool for at least 10 min. Remove the Snyder column, add 100 ml hexane, re-attach the Snyder column and concentrate to approximately 5 ml. Add a new boiling chip to the X·D apparatus before proceeding wieh the second concentra~ion step. 
Rinse the flask and the lower joint with 2 x 5 ml hexane and combine rinses with extract to five a final volume of about 15 ml. 
Determine the original sample volume by refilling the sample bottle to the mark and transferring the liquid to a 1,000-ml graduated cylinder. Record the sample volume to the nearest 5 ml. Proceed with Paragraph 9.2. 

Alternate Procedure for the Extraction of Sludges, Oil, Tar, and Still Bottoms. 
Alternate procedure for the extraction of sludges, oil, tar, and still bottoms (SAS 6179-A, SOW for the Analysis of Polychlorinated Dibenzo·p-Dioxins (PCDD) and Polychlorinate<! Dibenzofurans, 12/90 with published modifications) • 

9.1.6.1 Cha.racteri2e the sample matrix to determine its organic solvent solUbility. 
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9.1.6.2 :tt: tbe sample is soluble in hexane or methanol, pr•lceeci with 11ection 9 .1. 4. with tbe t:ol.l.owing DIOI1ifications: 
1. Weigh out 1.00 g (+0.05 g) of Sample. ii. Scale down methanol proportionally, i.e., use 2 • D ml methanol. 

9.1.6.3. If the matrix characteri~ation indicates that the sample is solUble in methylene chloride, toluene, or benzene, proceed as follows: 
i. Using a properly calibrated top loading balance, place an appropriate labelled e oz. clear Boston round bottle on balance pan and tare the balance. 
ii. Accurately weigh 1. DO g of sample into the bottle. Record the sample weight to three significant figures on the laboratory chronicle. 
iii. Spi:ke with 100 ul of the appropriate spiking solution (internal standards and surrogates, matrix or blank spi:kes). 
iv. Add 100 ml of appropriate extraction solvent (from matrix characterization). v. cap securely and shake on wrist action shaker for at least two hours. 
vi. Solvent exchange extracts to hexane. 

o Solvent exchange capability is dependent upon solvent boiling point. Lower .boiling solvents (methylene chloride, hexane) can be exchanged using a steam bath. Higher l:loiling sol.vents (toluene) will. require a heating mantle to compl.ete the solvent exchange. 
o on occasion, samples extracts cannot be directly sol.vent exchanged to hexane -- upon ini tia.l concentri!Ltion the extract will become very viscous and/or l:legin to polymerize. Should tbis occur, 
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9.2 Extract Cleanup Procedures 

reconstitute extract in minima: amount of extraction sol vent, sue! that extract is no longer viscous. Proceed as follows: 

Set-up a large chromatographic ·column teflon stopcock. 

.bore 
wit!. 

Add approx. l.;lO Jill hexane tc column, such that hexane occupies lower third of reservoir bowl. 

Charge column with 20. 0 g of activated neutral silica gel. 
Drain into waste vessel until hexane level is just above surface of silica gel. NOT£: Rinse bowl with hexane during draining to wash down any adhered silica gel. 

Place prepared column over appropriate receiving vessel. K-D apparatus for methylene chloride extracts, 500 Jill boiling flask for toluene extracts. 

Quantitatively transfer extract to column, using 3 rinses with extraction solvent. 

Elute extract with 250 m1 hexane. 

Proceed with solvent exchange Cas above) as though extract was in original extraction solvent. 

Extract cleanup procedures are employed for extracted organic compowuis which may be difficulties during instrumental analysis. procedures are selected based on the nature compoundS. 

the removal of copose interference lndividual cleanup of the interfering 

•. 
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Acid/Base washing 
9.2.1.1. In a 250-ml Separatory funnel, partition th• solvent (15 ml hexane) Against 40 ml of .2C percent (weight/volume) potassium hydroxide. Shake for 2 min. 

Remove and discard the aqueous layer (bottom) . Repeat the base washing until no color is visible in the bottom layer (perform base washings a maz:Lmum of four times). Strong base (XOH} is known to degrade certain PCDD/PCDF's, contact time must be minimized. 
9.2.1.2. Partition the solvent (15 ml hexane) against 40 ml of 5 percent (w/v) sodium chloride. Shake for 2 min. Remove and discard aqueous layer (bottom). 
NOTB: care should be taken due to the heat of neutralization and hydration. 
9.2.1.3. Partition the solvent (15 ml hexane) against 40 ml of concentrated sulfuric acid. Shake for 2 min. Remove and discard the aqueous layer (bottom). Repeat the acid washings until no color is visible in the acid layer. (Perform acid washings a maximum of four times.) 
9 . .2 .1. 4. Partition the extract against 40 ml of 5 percent (w/v) sodium chloride. Shake for 2 min. Remove and discard the aqueous layer (bottom). Dry the organic layer by pouring through a funnel containing anhydrous sodium sulfate into a 50-ml round bottom flask, wash the separatory funnel with two 15-ml portions of hexane, pour through the funnel, and combine the hexane extracts. Concentrate the hexane solution to near dryness with a rotary evaporator (35-C water bath), making sure all traces of toluene are removed. (Use of blowdown with an inert gas to concentrate Lhe extract is also permitted). Alternatively, employ a m apparatus to complete the concentration process. 

Alumina ColUl!\Il Chromatography. Separation of polar interferents using a gravity col\llllll (Glass 300mm x lO.Smm) packed as follows: 
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9.2.3.:1.. Iw!ert a glass wool plug into the bottom c the column. Add a 4-g layer of sodium sulfate Add a 4g layer ot Woelm super l neutra alumina. Tap gently to pack and eliminate ai spaces. Cover the alumina with a 4-g layer o sodium sulfate. 
9.2.3.2. Elute with :I.Oml of hexane closing the stopcocl immediately before exposing the sodium sulfat< to the air. Check for column channeling anc discard if it has occurred. 
9.2.3.3. Re-constitute the residue from the sample extraction step in 2:znl of hexane and apply the solution to the top of the column. Elute with sufficient hexane to complete the transfer of the extract onto t.ha colUliiil. Discard the eluent. 

9.2.3.4. Blute the column with 10 ml of 8% (volume/volume) methylene chloride in hexane to remove impurities. Save the eluent and check for PCDD/PCDF breakthrough (See PCDD/PCDF analysis SOP). Continue the elution with 15 ml of 60\- methylene chloride in hexane and collect the eluant in a :1.5 ml concentrator t'Ube. Dioxins and furans will be contained in this fraction. Retain this fraction for concentration and subsequent GC/MS analysis or additional chromatographic cleanup as required. MUlti-Stage Silica Gel Column (Alternate Procedure) 9.2.3.1. Pack a gravity column (glass 300-mm x l.Scm I.D. with 250ml reservoir), fit.ted with a Te~lon stopcock, in the following manner: 
Insert a glass-wool plug into the bottom of the column. Fill the column with hexane (approx l.30mll. Add a l. gram layer of neutral silica gal, followed by (in order) a 2 gram layer of basic silica gel, a 1 gram layer of neutral silica gel, a 10 gram layer of acid silica gel, and a 2 gram layer of neutral silica gel. Woelm super L neutral alumina. 
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9.2.3.2. Drain the hexane into a waste container stopping just before the uppermost layer of silica gel is exposed. Rinse adhering silica gel from the sides od the column with additional hexane. 

9.2.3.3. Prepare a small bore alumina colWIIIl in the following manner: 

Insert a glass-wool plug into the bottom of the column. Add 6.0 grams of acidic alumina, tap to settle. Add 1. 0 grams sodium sulfate to the top of the column. Rinse adhering silica gel from the sides of the column with hexane. Continue filling the colWIIIl with hexane (approx J.30ml) until the level reaches the bottom of t.he reservoir. Drain the hexane into a waste container stopping just before t.he uppermost layer of silica gel is exposed. 
9.2.3.4. Dissolve the residue from Step 9.2.1 in 2 ml of hexane and apply the hexane solution to the top of the silica gel column. Complete the transfer with multiple hexane rinses. Elute the extract with sufficient hexane to complete the transfer of the sample cleanly to the surface of the alumina. Place the reservoir of the alumina column directly below the stopcock of the silica gel column. Rinse the reservoir of the large bore column with 3.0 ml hexane. Again drain the hexane into a waste container stopping just before the uppermost layer of silica gel is exposed. 9. 2. 3. 5. Add 150 ml of hexane to the upper reservoir, open the stop cocks of each column and allow the hexane to completely drain through both columns. Discard the eluate. rinse the reservoir with 2. 0 1111 of hexane, elute and discard. · 

9. 2. 3. 6. Add 20. Oml of hexane to the lower (alUlllinal column, elute to the top of the sodium sulfate layer, and discard the eluant. 
9.2.3.7 Replace the waste vessel with a labeled 50 ml concentrator tube. Add 20ml of 20t methylene chloride in hexane to the reservoir of the column and continue the elution. Collect the eluate. 
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Concentrate the meehylene chloride/hexant eluate to approximately 2-3 ml using eitbe: nitrogen blawdown or micro-XO apparatus. 
carbon Column Cleanup. separation of planar moleculee from PCDD/PCDF. 

9.2 .4 .1. Prepare a micro-carbon c:olumn packing by mixing St methanol pre-washed, acti'll'e carbon (AX21, Anderson Development Company) witb 95t type 60 EM reagent 70-230 mesh Silica Gel and activating at 130
0
C for 6 hours. 

9.2.4.2. CUt off the ends of a 10m1 semiological disposable pipette, insert a glasswool plug into the pipette and pack it with 1,0 gram of carbon/silica gel mixture. Cap the carbon column with an additional glass wool plug. 
9. 2. 4 .1. Concentrate the 60 percent fraction eluant (Paragraph 9.2.2.4 or 9.2.3.8) to about 2 to 3 ml. Rinse the carbon with 5 ml cyclohexane/methylene chloride (50:50 v/v) in the forward direction of flow and in the reverse direction of flow. While still in the reverse direction of flow, transfer the sample concentrate to the c:olumn and elute with 10 m1 of cyclohexane/methylene chloride (50:50 v/vl and 5 ml of methylene chloride/methanol/ benzene (75:20:5, v/vl. Save all al:love eluates and combine (this fraction may be used as a check on column efficiency} . Now turn the column over and in the direction of forward flow elute the PCDD/PCDF fraction with 20 ml toluene. Note: Be sure no carbon fines are present in the eluant. 

9.2.4.2. Evaporate the toluene fraction to about 1 ml on a rotary evaporator using a water bath at 50°C. Transfer to a 2.0 ml reacti-vial using a toluene rinse and concentrate to 200·300Ul using a. stream of nitrogen (N-Bvap) • The final volume should be 100 ul for soil samples and 500 ul for sludge, still bottom, and fly ash samples; this is provided for guidance, the correct volume will depend on the relative concentration of tar5ret analyt;es. Extracts which are determined to 
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be outside the calibration range for individual analytes ~st be diluted or a smaller portion of the sample must be re•Eilttracted. Gently swirl in the solvent on the lower portion of the vessel to ensure complete dissolution of the PCDO's and PCDP•s. 10.0 PAC'XAC:DlG OP I:XTDCTS (100 ul Jat:aOVULS) 10.1 Packaging Procedures 
To eliminate any confusion or switching of extracts it is 
imperative that extracts and microvials be kept in same numerical 
order at all times. Always work •top to bottom• and •left to 
right" when referencing extracts and their containment vessels, 
i.e. The job number at the top of the lab chronicle is considereci 
the "first• extract and will be placed left·most when handling 
extracts in a horizontal procedure (e.g col= work, N-EVap, 
packaging, etc ••• }. The bottom job number on the laboratory 
chronicle is considered the "last• extract and will appear right
most in a horizontal procedure. The intermediate extracts are 
then placed sequentially from left to right as they are read, 
going down the laboratory chronicle. 
10.1.1 Prepare microvials for receipt of extract by writing job 

number (using a Sharpie waterproof pen) along .length of 
microvial. "Double-label• the vial by writing job nlJlllber 
again on the opposite side of vial. 
NOTE: Use black or blue pen only, for ease of reading. 10.1.2 Add 5.0 ul of dodecane to each of the microvials. (The 
dodecane acts as a "keeper• to prevent the extract from 
going to dryness). Replace the microvials, in order, 
into their vial case(s). 

10.1.3 Load the extract anti-cloc~ise onto the nitrogen 
evaporator (N·Evap) following the order they appear on 
the laboratory chronicle. Refer to SOP: J:FB/PCDX 
Concentration by Nitrogen Evaporation (N-EVAP). l.O .1. 4 Concentrate the extracts to approx; ma tely 100 ul; remove 
from N·Bvap (leaving pipettes); and place in the 
containment rack--again in the same order as they appear 
on laboratory chronicle. 

l.O.l.S Turn off the nitrogen supply at the plenum knob. 
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10.1.6 Place a 9• disposable pasteur pipette, fitted with pipette bulb, i:ato each of the extract contaimnez: 
vessels. 

NOTE: The hard-rubber 1.0 Illl. pipette bulbs ar 
recommended for this procedure, as they are less :flexibl than latex bulbs a.nc1 therefore less likely to allo· 
accidental loss of extract. · 10.1.7 carefully place the microvials (in ordeJ;") on the N-Bvap, 
so that the full width of the vial body is in contact 
with the support place asseml:lly. The vials should be absolutely vareical·-not leaning in any direction. 10.1.8 Lower the corresponding nitrogen-carrying pipette, sucb that the tip barely intrudes into the vial opening. 
Position the pipette tip, such that it is located to the 
rear of the vial (towards center of N-Evap), so that a 
pipette tip to transfer the extract may be inserted 
between the nitrogen pipette and the microvial innerwall. 

NOTE: At this point it is best to make two safety 
checks: 

1. Make sure nitrogen is oft at plenum knob. 2. Bnaure all individual nitrogen ports are open to the same degree (i.e., none partially open, while others fully open) . 
10.1.9 Carefully transfer the first three extracts from their 

containment vessels to their respective microvials. 10.1.10 Slowly turn on the nitrogen at the plenum know, while 
watching the contents of the :microvials, to make sure • 
that extracts will not be blown out. The flow of · 
nitrogen onto the surface of the extracts should be 
barely perceptible. 

10.1.11 Complete the transfer of the remaining extracts. 10.1.12 Using a 9" disposable pipette, add 1~ drops of hexane or 
300 ul to each of the containment vessels. 10.1.13 Starting at a point representing half the initial volume 
of the extracc previously in the containment vessel 
(i.e., if the extract was at 20 ml before N-Evap, start 
at 10 m1 volume line) : Wash l:he inside walls of the 
containment vessel in a circular motion, progressively 
moving downwards with the rinses. 
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~0.1.14 Busuring the volume iu the microvials is low enough t receive the hexane rinae, transfer the rinse from th' containment vessels to their respective microvials. 10 .1 .15 Repeat steps 10. L 12 through 10 .1.14; this tiiiiB beginniil~ the wash at the original extract volume (e.g., fror above-- at 20 llll volume line). 
10.1.16 Concentrate extract (with rinses) down to a vol\Uile of 5.0 Ul. 

NOTE: The extract will concentrate quite rapidly to a volume of 2-5 ul. At this point, the volume will not appear to decrease appreciably, due to the presence of the dodecane keeper. Remove the microvial from the NBVap when no further concentrating is evident. 10 .1.17 Compare the volume in the microvial to the microvial volume standards in the clear lucite rac:k. Add an appropriate amount of dodecane to bring the final volume to the mircovial to 20 ~. 
10.1.18 C&p the vial, using an 11 mm, teflon-lined crimp cap. Ensure the cap fits tightly, and may not be rotated. 10.1.19 Holding the top of the vial, "Flick• the vial bottom with index finger to mix contents. 
10.1.20 Place vial (in proper order) in vial case. Label case with QT-~atch nUIIIber and GC/MS A-type. 
10. l. 21 Place samples in GC/MS extract refrigerator for analysis: 10.2 Preparation for Analysis 
10.2.1 Approximately 1 hr before BRGC/LRMS analysis, transfer an aliquot of the extract to a micro-vial. Add to this sufficient recovery standard (13Cl21,2,3,4-TCDD) to give a concentration of 500 ng/ml. (Example: 36 ul aliquot or extract and 4 ul of recovery standard solution. Remember to adjust the final result to correct for this dilution. Inject an appropriate aliquot (1 or 2 ul} of the sample into the GC/MS instrument. lJ.. 0 SUPPLBMENTAL DOCtJMBirn'S »1D :U:PDDCBS 

11.1 Test Methods for Bvaluating Solid Waste, SW-846 Third Edition. 
November 1986. Method 8280, Revision o. 
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11.2 BTC Safety Manual 
11.3 BTC Sample and Hazardous Waste Disposal SOP #ED20l00l ll.4 The Preparation of Standard Solutions for PCDD/PCDF Analysis b: 

SW·846; SOP number BX600600. 
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SCOPB ADD APPLZCAT%0. 

This SOP describes the deter.mination of tetra-, penta-, hexa-, hepta- ~ and octachlorinated ciibenzo·p·dioxins ·(PCDD' s) anc di.benzofurans (PCDF's) in chemical waste extracts usinc c~uterized high resolution Gas Chromatography/Mass Spectrometry: The sensitivity of this method is dependent upon the level of interferents within a given matrix. Proposed quantificatio:c levels for target analytes were 2 ppb in soil samples, up to 10 ppb in other solid wastes and 10 ppt in water. 
Certain 2,3,7,8-substituted congeners are used to provide calibration and method recovery information. Proper column selection and access to reference isomer standards, may in certain cases, provide isomer specific data. Special instructions are included which measure 2,3,7,8-substituted congeners. 
This method is specific for the following A·TY,pes: 
1 AP9/PCDX, 2 AP9/PCDX, l PCDX/8280, 2 PCDX/8280, 3 PCDX/8280, 4 PCDX/8280, IS0/2378. 

S'IDIIIASlY 01' JIB'l'BOtl 

Environmental samples are extracted and prepared for analysis following the procedures outlined in ETC SOP EX4ll900. 'I'he GC/MS instrument is calibrated for mass assignment, abundance, instrument response, and chromatographic retention tilne using PCDD and PCDP' reference standa9\ solutions (Cl, -cl8l which have been internal standardized with C labeled analogs of several PCDD and PCDF reference c~ounds. The prepared sample extracts (which have been internal standardized prior to extraction) are also analyzed by GC/MS. PCDDs and PCDFs detected in the extracts which meet specific criteria are qualitatively and quantitatively identified using chromatographic relative retention time information, mass al:>undance information, and calibration response factors. 

Solvents, reagents, glassware and other sample processing hardware may yield discrete artifacts and/or elevated baselines which may cause misinterpretation of chromatographic date. All these materials must be demonstrated to be free from interferents under tbe conditions of analysis by running laboratory method blanks. 
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The use of high purity reagents and solvents help to ~tmi~ interference problems. Purification of sol vents by cUstillatic in all glass systems may be re~re~. 
Int.erferents co-extract~ from the sample will vary considerabl from source to source, depending upon the industrial· process bein sample~. PCDD's and PCDF'Iil are often associated with othe interfering chlorinated compounds such as PCB' s an polychlorinated diphenyl ethers which may be found a concentrations several orders of magnitude higher than that of th• ana.lytes of interest. Retention times of target analytes must b( verified using reference standards. These values must corresponc to the retention time windows established. While certain cleanu1 techniques are provided as part of this method, unique samples ma1 require additional cleanup techniques to achieve the methoc detection limit. 

High resolution capillary columns are used to resolve as many POJt and PCDF isomers as possible; however, no single column is lcno"' to resolve all of the isomers. 

HUman Toxicology 

4.1.1 

4.1.2 

The human toxicology of PCDD/PCDP is not well defined at present, although the 2,3,7,8-TCl:lD is a solid at room temperature, and has a relatively low vapor pressure. The solubility of this compound in water is only about 200 part•per·trillion, but the solU]:)ility in various organic sol vents ranges from 0. 001 percent to 0.14 percent. 
· · 

On the basis of the available toxicological and physical property data and TCOD, this compound, as well as the other PCDD and PCOP, should be handled only by highly traine~ persotlnel who are thoroughly versed in the appropriate procedures, and who understand the associated risks. 

4.2 Safety Equipment 

4.2.1 Safe Lab Practice 

PCDD/PCl:lF and samples containing these are handled using essentially the same techniques as those employed in handling any contaminated environmental sample. Wellventilated, controlled-access laboratories are required, and laboratory personnel entering these laboratories should wear appropriate safety clothing. 
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Protective Clothing 
Bye protection equipment must be worn at all times whil working in the analytical laboratory with PCOD/PCDF Various types of gloves can be used by personnel depeDding upon the analytical operation bein! accomplished. Latex gloves are generally 'utilized, whe.1 handling samples. 

Other Lab Safeguards 
Benches and other work surfaces in the laboratory should be covered with plastic-backed absorbent paper during all analytical processing. The effluent from mechanical vacuum pumps and gas chromatographs on the mass spectrometers should be vented to the atmosphere preferably only after passing through HEPA particulate filters and vapor-sorbing charcoal. 

4.3 Disposal 

S.l. 

All laboratory ware, safety clothing, and other items potentially contaminated with PCDD, PCDF in the course of analyses must be carefully secured and subjected to proper disposal. When feasible, liquid wastes are concentrated, and the residues are placed in approval steel hazardous waste drums fitted with heavy gauge polyethylene liners. Glass and combustible items are compacted using a dedicated trash compactor ·used only for hazardous waste materials and then placed in the same type of disposal drum. Disposal of accumulated wastes is periodically accomplished by high temperature incineration of SPA-approved facilities. 
· APPAU.TDS .Qil) IQTQiliLB 

Gas chromatograph/mass spectrometer data system. 
S.l.l. 

5.1.2 

Gas Chromatograph: An analytical system with a temperature-programmable gas chromatograph and all required accessories including syringes, analytical columns and gases. 
Fused silica capillary columns. 
S.l..2.l. capillary columns which provide separation of 2,3,7,8 TCDD from all other TCDD isomers equivalent to that specified in Section 6. 3 must be used; this separation must be demonstrated and documented using the ~erformance test mixture described in Section 



• 

5 .l..3 

5.l..4 

5.1.5 

ETC/EDISON IS NOW PACEINJ 

6. 3 • The following columna have beei demonatrated to meet tbe aeparation criteri< specified in Section 6. 3 • DB· 5 is employed b:l :&:'l'C as the column of choice for dioxin analysiE unless special applications explicitly require the use of an alternate column.· 
(a) DB-5 (60-m X 0.25-mzn I.D.; 0.25·um filJr. thickness) 
(b) 50-m CP-Sil-88 
(C) 30-m SP-2250 

Mass Spectrometer: A low resolution inst:nunent is specified, utilizing 70 volts (nominal) electron energy in the electron impact ionization mode. The system must be capable of selected ion monitoring (SIM) for at least l.l. ions (siiiiUltaneouslyl with a cycle time of 1 second or less. Minilllum integration time for SIM is 50 ms per m/z. The use of systems not capal:lle of monitoring 11 ions simul.taneo\Uily will require the analyst to make multiple injections. 

GC/MS Interface 

Direct Interface of column exit into source: 
Transfer Line Temp: 
source Temp: 
Analyzer Temp: 

Data system: A computer system must be interfaced to the mass spectrometer. The system must allow for the continuous acquisition and storage on machine-readable media of all data obtained throughout the duration of the'· chromatographic program. The computer lltUSt have Jloftware that ca.n search any GC/MS data file for ions of a specific mass and can plot such ion al:lundances versus tillle or scan number. This type of plot is defined as an Selected Ion current Profile (SICP). Software must also be able to integrate the abundance in any SICP, between specified time or scan number limdts. 
5.2 Pipets-Disposalole, ·Pasteur, 150-mm long x 5 mm I.D. (Fisher Scientific Company, No. 13-678·6A, or equivalent). 

5.2.1 Pipet, disposable, serological 10 ml (American Scientific Products No. P4644-l.O or equivalent) for preparation of the carbon column. 
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5.3 Reca.cti-vial 2 ml, amber glass (Pierce Chemical Company). Thes 
should be silanized prior to use. 

5.4 

6.1 

6.2 

Filter paper, 18 em circles. 
RllGmS lUIDl S'l'AIIJ)ARD P~AJLLTlOlll' 
Prepare stQck standaras in a glove-box fr0111 concentrates or nea', 
materials. The stc;~ck solutic;~ns and standa.rds are stored in a1 
isolated. refrigerator at 4aC and prc;~tected from light and thei 
checked frequently for signs of degradation or evaporatioz 
especially just prior'to the preparation of working standards. 
Calibration standard solutions must be replaced routinely aftex 
six month. 

The method for standards preparation is described in detail in ETC 
SOP number EXEiOOGOO, Preparation of Standards for PCDX analysis. Calibration Standards (CALS'I'IlS) 
6.2.1 Five levels of standards fQr initial calibration are required as follows~ 
lw,alyt;e Puru;tipn ~ ~ ~ ~ ~ 2378-TCDD Native 0.2 o.s 1.0 2.0 5.0 12378-PCDD Native 0.2 o.s 1.0 2.0 5.0 123678-HXC:OD Native 0.2 0.5 1.0 2.0 5.0 1234678-HPCDD Native 0.2 0.5 1.0 2.0 5.0 12346789-0CDD Native 0.2 0.5 1.0 2.0 5.0 
2378-TCDF Native 0.2 o.s 1.0 2.0 5.0 12378-PC:OF Native 0.2 0.5 l.O 2.0 5.0 123478-HXC:OF Native 0.2 0.5 1.0 2.0 s.o 1234678-HPCDF Native . 0.2 0.5 1.0 2.0 5.0 12346789-0CDF Native 0.2 o.s l.O 2.0 s.o 
37C142378-TC:OO SOR.R. 0.06 0.12 0.20 
13Cl.22378-TC:OD ISTD o.s 0.5 0.5 0.5 0.5 12Cl2123678-HXCDD ISTD 0.5 o.s 0.5 o.s o.s 13C12l.2346789 •OCDD ISTD 1.0 1.0 1.0 1.0 1.0 13C1223 78-TCDP ISTD 0.5 o.s o.s 0.5 0.5 13C121234678-BPCDPIST.D 0.5 0.5 0.5 0.5 0.5 
13Cl.21234-TC:OD R.STD o.s o.s 0.5 0.5 o.s l.3C12123789-HXCDD RSTlJ 0.5 0.5 o.s 0.5 0.5 
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Perfor-mance Check Standard (PCSTDl 

The column performance check solution contains ' unlaJ)eled. TCDD isomers and the labeled recovery standard. The mixture is used to verify chromatographic separatio1 and d.emonst~te 'l'CPD isomer resolution. ·The mixture, which is c0111111ercially obtained. from cazabridge J:sotopE Laboratories, contains the following compounds: 
1,2,3,4 TCDD 10 ug/1111 1,2,3,7 TCOD 10 ug/ml 1,2,3,8 TCOD 10 ug/1111 1,2,7,8 TCDD 15 ug/1111 

1,4,7,8 TCOD 15 ug/ml 2,3,7,8 TCDD 10 ug/ml 1,2,3,4 TCDD l.O ug/ml. (C13J 

Window STD 

6.2.3.1 Contains 8 pairs of isomers, one pair for each tet~·through dioxin/furan congener group. Each pair of isomers consists of the earliest and latest eluting isomer for a specific congener. This standard. is used to define the retention time •windows• in which the dioxin/furan native compounds will appear. 6.3 Spiking Stand.ards 

6.3.1 

6.3.2 

PCDX SURR/IST.D Spike (SP2) 
COIIIDound 
~~c; 2,3, 7, 8-TCDD 
13

c,2 1, 2, 3, 6, 7, 8-BXCDD 
t3Ctz - OCOD ,p12 2,3,7,8-TCOF 

C12 1,2,3,4,6, 7,8-HpCOF 

Concentration 
o.s 
0.5 
1.0 
o.s 
0.5 

Spiked into each sample and replicate. 
Blank a.ncl Matrix Spike Solution (SP1) 
Compound 

2,3,7,8-TCOD 
1,2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2,3,4,6,7,8-HpCOD 1,2,3,6,7,8-0CDD 
2,3,7,8-TCOF 
1,2,3,7,8-PeCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,4,li,7,8,9·0COF 

Concentration 

0.5 
0.5 
0.5 
0.5 
l.O 
0.5 
0.5 
0.5 
0.5 
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2,3,7,8-TCDD 
~.2,3,6,7,8-BXCDD 
- OCDI> 
2,3,7,8-TCDP 
1,2,3,4,6,7,8-HpCDP 

0.5 
0.5 
1.0 
0.5 
0.5 

Spiked into each blank and matrix spike. 
Recovery Standard CRSTD) 

215 633 4575;# 8 

The recovery standard is spiked into each extract (samples, blanks, and spikes) prior to GC/MS analysis tc determine recovery of internal standards. 

Concentration fug/ml> 
10 
10 

7.1 Two types of calibration procedures are required. One type, initial calibration, is required before any samples are analyzed and is required inte:tmittently throughout sample analyses as dictated by results of routine calibration procedures described below. The other type, continuing calibration, consists of analyzing the column performance check solution and a concentration calibration solution of soo ng/ml. (Paragraph 6.2). No samples are to be analyzed until acceptable calibration as described in Paragraph 6.3 and 6.6 is demonstrated and doCUI!Iented. 
7.2 Initial GC/MS setup. Establish operating parameters for the GC/MS system; the instrument must be tuned to meet the isotopic ratio criteria listed in the table in Sec 7.1.3 for PCDD's and PCDP's. Do not proceed with calibration and analysis if this isotopic criteria is not achieved. 

7.2 .1 Chromatographic Conditions 
7.2.l..l For 2,3,7,8-TCDD: SOm CPSil-88 Column 

Injector port: 
Oven Temp l: 
Oven Time: 
Oven Temp Rat.e 1: 
Oven Temp 2: 
Oven Time: 

300°C 
l50°C 
1.0 min. 
4. O"C/min. 
23s"c 
20 min. 
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7.2.1.2 ~ternative Conditions for 2,3,7,8-TCOD: 
60m X .25 !IIIII x .25 U film FSCT t>B-5 column Same temperature conditions as in_ 7.1.1.1. 

7.2.1.3 Conditions for tetra- through -octa- PCDX, 2,317,8-substituted specific: · 
60m x .25 mm x .25 u film FSOT DBS column 
Injector port: 300°C Oven Temp 1: 150° min. 'I'ime 1: 1 min. Oven Temp Rate 1: 4°C/min. Oven Temp 2: 240°C Time 2: 7.5 min. Oven Temp Rate 2: 30°C/:min. Oven Temp 3: 340°C min. Time 3: 24 min. 

Mass Spectrometer Operational Parameters for 2, 3 I 7 18-TCDD: 

MS Sean Parametars 
Start/Stop 
20.00 40.00 

MZ 
257.0 
259.0 
320.0 
322.0 
328.0 
332.0 
334.0 

Dwell (millisacoD48) 
100 
100 
100 
100 
100 
100 
100 

. 7.2. 3 Mass Spectrometer Operational Parameters for all other PCDX analyses. Bsta]:)lish selected ion monitoring groups as follows: 
Group 1 ~2 Group 3 Qroup 4 Group 5 Start/Stop Start/Stop Start/Stop start/Stop Start/Stop 20.00 30.00 33.04 35.65 35.65 37.53 37.53 39.72 39.72 42.72 liZ !)well tm Dwell tiZ. nwell HZ ewell HQ Dwell 243.0 25 277.0 25 277.0 25 311.0 25 345.0 25 
257.0 25 293.0 25 293.0 25 327.0 25 361.0 25 
159.0 25 31l..O 25 311.0 25 345.0 25 379.0 25 
1.77. 0 25 320.0 25 327.0 25 361.0 25 395.0 25 
293.0 25 322.0 25 338.0 25 372.0 25 406.0 25 



304.0 
306.0 
316.0 
318.0 
320.0 
322.0 
328.0 
332.0 
334.0 
338.0 
340.0 
354.0 
356.0 
376.0 
410. 0 
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25 327.0 25 340.0 25 374.0 25 408.0 25 25 338.0 25 354.0 25 376.0 25 410.0 25 25 340.0 25 356.0 25 388.0 25 420.0 25 25 342.0 25 372.0 25 390.0 25 422.0 25 25 354.0 25 374.0 25 392.0 25 424.0 25 25 356.0 25 376.0 25 402.0 25 426.0 25 25 358.0 25 388.0 25 404.0 25 . 436.0 25 25 372.0 25 390.0 25 406.0 25 438.0 25 25 374.0 25 392 .o 25 408. o· 25 442.0 25 25 376.0 25 402.0 25 4l.O. 0 25 444.0 25 25 388.0 25 404.0 25 420.0 25 458.0 25 25 390.0 25 408.0 25 422.0 25 460.0 25 25 392.0 25 410.0 25 424.0 25 470.0 25 25 410.0 25 424.0 25 426.0 25 472.0 25 25 446.0 25 446.0 25 480.0 25 514.0 25 
Once tuning and mass calibration procedures have been completed, 2 column performance check mixture containing the isomers listed belo" should be injected into the GC/HS system: 

TCDD 
PeCDD 
B.xCDD 
OCDD 
TCDP 
PeCDF 
B.xCDF 
HpCDF 
OCDP 

7.2.4 

I!Cim'l 
Tetra 
Penta 
Hexa 
Hepta 
Octa 

lCJ2P'I 
Tetra 
Penta 
Hexa 
Hepta 
octa 

1,3,6,8; 1,2,8,9; 2,3,7,8; 1,2,3,4; 1,2,3,7; 1,2,3,9 1,2,4,6,8; 1,2,3,8,9 
1,2,3,4,6,9; 1,2,3,4,6,7; 1,2,4,6,7,9; 1,2,4,6,8,9 1,2,3,4,6,7,8,9 
1,3,6,8; 1,2,8,9 
1,3,4,6,8; 1,2,3,8,9 
1,2,3,4,6,8; 1,2,3,4,8,9 
1,2,3,4,6,7,8; 1,2,3,4,7,8,9 1,2,3,4,6,7,8,9 

Insure that the following isotopic ratios are achieved: 
Xative Selected Xon• m/; Belatiye Intensity 

•at:I.D ~ 
320/322 (332/334) 0.65 - 0.89 354/356 (366/368) 0.55 . 0.75 392/390 (404/402) 0.69 . 0.93 426/424 (438/436) 0.83 - 1.12 458/460 (454/456 0.75 . 1.01 
I(& tiD ~ 
304/306 (316/318) 0.65 . 0.89 338/340 (350/352) 0.55 - 0.?5 376/374 (388/386) 0.69 - 0.93 410/408 (422/420) 0.83 - 1.12 442/444 (454/456) 0. 75 - l.. 01 
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7.2.5 window Stanaard 

The wi:D4ow stannard contains the earliest and latest elutinc iscmers of each congener group. Znject to establish retentioi time windows. The window standard mu.st be run prior to all PCDl batches (more specifically • at the beginning of any PCDX sequence file) . Scan start/stop times must be adjusted for an} chromatographic shifts observed in the window defining mixture. 
Perfo:rDWlce Check Standard (PC STDJ 

Contains 6 TCDD isomers. used to verify instruments separation and resolution capabilities. 
7.2.6.1.·PC S'l'Ds must bracket any samples (including CC2 STDl, and must have injection times within 12 hours of each other, i.e. , if PC at the beginning of sample run in injected at 11:14, a •post-sample(&) • PC must be injected before 23 :14. (NOTE: Average run time for PCCX analysis is 45-50 Min.) . 

7.2.6.2 Insure that 2,3,7,8- and 1,2,3,4-TCDD are resolved with a valley s 25t where 

Valley t • lXL x 100 
y 

as shown on the ion profile included in the Appendix. 
7.3 Initial calibration 

7.3.1 

7.3.2 

Analyze-each of the 5 calibration standards (6.2.1) in triplicate using 2ul inj actions. All injections of standards, sample extracts and blank extracts must also be made at this injection volume. ~ 
7.3.1.1 Acceptable ion sensitivity is verified by achieving a minimum signal-to-noise ration of 50:1 for the m/z 320 ion of 2,3,7,8-TCDD obtained from injection of the 200 ng/ml calibration standard. 

cal.cu1ate the relative response factors (RR.!' • s l of analytes vs. the appropriate internal standa.re1s, as described below. Relative response factors for the hepta- and acta-chlorinated COD's ~d CDF•s are to be calculated using the corresponding c12-oct.ach1orinated standards. 
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:Relative response tactors are calculated using Clat< obtained tram the analysia of multi-level ea.l.ibn.tio: standards according to the equation: 
RRP•A, X !;1• 

~~X C5 

Where: 

~ • Area of quantitation ion of the compound of interest. 
Area of quantitation i~:P. of the appropriate internal &tandard (m/z 334 for c12-2, 3, 7, 8 -'I'CDD; m/z 472 for C12-0CDD), 

C;a"' Ccmcentration of the internal standard. 
c, ... Concentration of the compound of interest. 
T.he concentrations of unknown isomers of 'I'CDD shall be calculated using the mean RRF determined for 2,3,7,8-TCDD. 

T.he concentrations of unknown isomers of PeCDD shall be calculated using the mean RRP determined for 1,2,3,7,8-PeCDD of any available 2,3,7,8-X-PeCDD isomer. 
Acceptable SLM sensitivity is verified by achieving a minimUm signal- to-noise ratio of so: 1 for the m/z 320 ion of 2,3,7,8-TCDD obtained from injection of the 200 ng/mL calibration standard (CCl). 
calculate the mean relative response factor and the relative standard deviator from the triplicate determination.s of each calibration standard !CCl and CCS) as follows. 

7.3.3.l. 

Where: 

RRFI • 

Average response factor for triplicate analysis. 

3 
RRPy • 

3 

The response factor for the calibration standard tram an individual determination. 
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Where: 
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The average response factor for the triplicate illlillysis. 

Relative Standard Deviation 

3 

RSDy • = 

X 100 

Relative standard deviation for the triplicate analysis 
Defined as above 
Defined as above 

The relative standard deviation for the triplicate analysis must not exceed 1St. Perform corrective action before proceeding with analysis if this criteria is not achieved. 
calculate the mean response factor and the relative standard deviation for each individual standard for the entire calibration curve as follows: 
7.3.4.1 Average response factor for the complete calibration range (CC1- CCS). 

Where: 

7.3.4.2 

5 
RRFcel • 

5 

- Mean response factor for the calibration range tor an individual analyte. 
The average response factor for the triplicate analysis of the individual standard from 7.3.3.1. 

Relative Standard Deviation for the calibration range. 
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5 

RSDT- -
RRF.,., 

Where: 

RSD .. 1 - Relative standard deviation for the calibration 

7.3.4.3 

range 
Defined as above (7.3.4.1) 
Defined as above (7.3.4.1) 

The relative standard deviation for the calil:lration curve must not exceed 15t. Perform corrective action before proceeding with analysis if this criteria is noc achieved. 
7.4 Continuing Calibration 

Continuing calibration consists of analyzing the column performance check solution and a concentration calibracion solution of .500 ng/uL (500 ppl:l) • No samples are to l:le a.Dalyzed until acceptable calibration is demonstrated and documented. 
7.3.1 Inject a 2 ul aliquot of the column performance check mixture. Acquire at least five c2ata points for each GC peak and use the same data acquisition time for each of the ions being monitored. 

NOTE: The same data acquisition parameters previousiy used to analyze concencration calil:lration solutions during initial calibration must be used for the performance check solution. The column performance check solution must be run at the beginning and end of the 12 hour period. If the contractor laboratory operates during consecutive 12 hour periods (shifts), analysis of the performance check solution at the beginning of each 12 hour period and at the end of the final 12 hour period is sufficient. 
Determine and document acceptable column performance as described in Paragraph 7.1.5.2. 
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rnject a 2 ul aliquot of the calibration standard solution (CC< STD) at 500 ng/ml at the :beginning of the 12 hour period. Determine and documect acceptable cali:bration as specifier (sensitivity and relative ion abundance). The measured RRP's ot all· analytes must :be within ± 30 percent of the .mean valuee established :by initial analyses of the calibration standarc solutions. 

Before processing any samples, the analyst must de1110nstrate through the analysis of a method-:blank that all glassware and reagents are interferant-free at the method detection l~t of the matrix of interest. Each time a set of samples is extracted, or there is a change in reagents, a method blank must be processed as a safeguard against laboratory contamination. 
A laboratory •method blank" must be run along with each analytical :batch (20 or few samples). 

GC column performance must be demonstrated initially and verified prior to analyzing any sample in a 12 hour period. The GC column perfo:rmance check . solution must be analyzed under the same chromatographic and mass spectrometric conditions used for other samples and standards. 

Accuracy and Precision 

8.4 .1 

8.4.2 

8 .4.3 

8.4.4 

Recovery from a :bliUlk spike for all analytes must be within 60t to 140l. 

Recovery of internal standards in all samples must be within 40t and 120t. 

8.4.2.1 If the recovery of any internal standard is outside the criteria, the sample must be reextracted and re-analyzed. 

Recovery :l:rom mat:rix spike for all analytes must be within 60t and 140t. 

Replication of duplicate samples must :be less than sot RPD for 2,3,7,8-TCDD. The replication requirements of other PCDX is being developed. 
8.5 Summary of QC Samples 

Each analytical batch must containing the following QC samples: 
8.5.1 Method Blank 
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Blank Spike 

Matrix Spike 

Matrix Spike Duplicate 
GC/KS AHALTBJ:S 

Prior to the analysis of any standard or ~Sample, <;:lip the injecto: end. of the column, removing approximat:ely 1. 5 to 2. 0 inches of the column. Change the injector liner and the injector septum. Heat the oven to 300°C. 

9.2 Tune the instrument in MSCAL. Adjust the parameter to tune as follows: 

69 • lOOt 
219 - sst 
502 • 2·3t 

9.3 Begin the analytical sequence with a PC ana Cti! (Continuing calibration). Check the percent valley in PC for 1,2,3,4 and 2,3,7,8-TCDD. The two peaks must be resolved with a valley of s25t as in 7.1.5. 
9. 4 Check RRF • a in continuing calibration standard. The measured RRF • s of all analytes must be within ±30t of the mean values established by initial calibration standard. Check for SIM sensitivity which must meet 50:1 signal to noise ratio for 2,3,7,8-'l'CDD. Check for relative ion abundance which must meet the criteria (7.1.2). 

9.5 Run a window standard to set the retention time window for each congener. 

9 . 6 Approximately one hour before HRGC/LRMS analysis, transfer an aliquot of the extract to!. micro-vial. Add to this !ufficient recovery standard (Sul of 1 C121,2, 3,4-TCDD and 5 ul of 1 C12123789-HxCDDI to give a concentration of 500 ng/ml. The concentration of the recovery standards in the Sa.Jiille extract must: be the same as that in the c:a.libration st:andards used to measure the response factors. 

9. 7 Analyze samples and standards with selected ion monitoring, using all of the ions listed in 7.3 .2. It is recommended that the GC/MS run be divided into the five selected ion monitoring groups identified in 7.3.2. 
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9.8 It is recommended that selected ion monitoring section l shoulc be applied during the GC run to encompass the retention window o: the first and last eluting tetra-chlorinated isomers. If < response is observed at m/z 340 or 356, then the GC/MS ana.lysi£ must be repeated; selected ion monitoring section 2 should ther be applied to encompass the retention window of the first and last eluting penta-chlorinated isomers. JJOTB: HxCDE,· 'BpCDE, OCDE, NCDB, DCDE, are abbreviations for hexa-, hepta-, octa-, nona-, a.nC decachlorinated diphenyl either, respectively. 
9.9 Identification Criteria for PCDD's and PCDF•s 

9.9.1 

9.9 • .2 

9.9.3 

9.9.4 

All of the characteristic ions, i.e., qua.ntitation ion, confirmation ions, listed above for each class of PCDD and PCDF, must be present in the reconstructed ion c:hromatogram. It ia desirable that M • COCl ion be monitored as an additional requirement. Detection limits will be based on quantitation ions within the molecules in cluster. 

The maximum iutensity of each of the specified characteristic ions must coincide within 2 scans or 2 seconcis. 

The relative intensity of the selected, isotopic ions within the molecular cluster of a homologous series of PC:::OO•s of PCDF's must lie within the range specified above. 

The GC peaks assigned to a given homologous series must have retention times within the winciow established for that series by window stanclard solution. 
10. 0 CALCOLATl:ONS 

10.1 Determine the concentration of individual PCDD/PCDF isomers using the equation: 

concentration, ng/g • 

Where: 

G • 

ng of internal standard 13C12·2, 3, 7, 8-TCDD, added to the sample before extrac:tion. 
g of sample extracted 

As • are of quantitation of the compound of interest 

•. 



• 

At.· 

NO'l'B; 

ETC/EDISON IS NOW PACEINJ 

Response factor of the quantitation ion of the campo\lfi' of interest relative to m/z quantitation ion of 1 ' labeled interna.l standard 
Any dilution factor should be applied to thit calC!ulation. 

10.2 The concentrations of detected isomers of TCDD shall be calculatec using the mean RR.F determined :for 2, 3, 7, 8 • 'I'CDD
13

and the area of tll.e quantitation ion from the internal standard c12 2, 3 , 7, 8 • TCDD. 
The concentrations of unknown i•omers of PeCDD shall be calculated using the mean RRF determinate for 1,2,3,7,8-PeCDD and the ~rea of the quantitation ion from the internal standard c12 
1,2,3,6,7,8-HXCDD. 

The concentrations of unknown isomers of HxCDD shall be calculated using the mean RRF determined for l,2,3,4,7,8·HxCDD and the area of the quantitation ion from the internal standard 1 C12 
1,2,3,6,7,8-HXCDD. 

The concentration of unknown isomers of HpCDD shall be calculated using the mean RRF determined for 1, 2, 3, 4, 6, 7, 8 ·HpCDD and the ar.ea o:f the quantitation ion from the internal standard 1 c12 
l,2,3,6,7,8·HXCDD. 

The concentration of unknown isomers of TCDF shall be calculated using the mean RRF dete:r::mined for 2,3,7,8·TCDF
3
and the area of the quantitation ion from the internal standard 1 c12 2, 3, 7, 8 ·TCDF. 

The concentration of unknown isomers of PeCDF shall be calculated using the mean Rli.F detexmined for 1,2,3,7,8-PeCDF or any available 2,3,7,8,X·PeCDF isomer the internal standard 13C12 2,3,7,8-TCDP. 
The concentration of unknown isomers of HxCDF shall be calculated using the mean Rli.F determined for 1, 2, 3 , 6, 7, 8 • HpCDF and the aiea of the quantitation ion from the internal standard 1 c12 
1,2,3,4,6,7,8·HpCDF. 

The concentration of unknown isomers ol! HpCDF shall be calculated using the mean RRP determined for 1,2,3,4,6,7.8-HpCDF and the a1ea of the qua.ntitatio:a ion from the internal standard 1 C12 
1,2,3,4,6,7,8-ft.pCDF. 

The concentration of the octa·CDD and octa·CDF shall be calculated using the· mean RRF determined for each and the area of the quantitation ion from the internal standard. 



• 
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10.3 It the concentration of any analyte in any sample falls outsidt linear range, the sample must be re-extracted and re-ana.lyzec using a smaller sample size. 
10. 4 Cal~late the percent recovery, R1., ror each interDal standard. ii the sample extract, using the equation: . · 

A;.-

Q,.. .. 

• l.OOt 

Area of ~antitation ion (m/Z 334) of' the recovery standard C1z-1,2 ,3 ,4-TCDD. 
ng of recovery standard, 13c12 -J.,2,3,4-TCDD, added to the extract. 

The response factor for determination of recovery is calculated using data obtained from the analysis of the multi-level calibration standards according to the equation: 

RPr • 

10.5 calculation of total concentration of all isomers within each homologous of PCDD 1 a and PCOP 1 s. 
Total concentration or PCDP's • sum of the concentrations of PCDD' s the individual PCDD or PCDF isomers. ll.. 0 KB'l'BOJ> DB'l'BC'l'l:Oir LJXIT (JIII)L) 

11 .1 'I'he MDL values reported in OR table is calculated from the Ma.xi.mu:m Possible Concentration (MPC). 
11.2 The MPC is the concentration of the target analyte required to produce a signal with a peak height of 2.5 times the background signal level. 

Where: 

w -

MPC • 2 • 5 X ",. X Q1a 

~~X RF1 X W 

Peak height of noise of the selected ion Quantity {ngl of Internal Standard {I.S.) added to the sample before extraction. Weight {g) of volume CLl of sample extracted 



12.0 

ETC/EDISON IS NOW PACeiNJ 

11.3 MPC is automatically calculated by procedure file PH#2. 

11.4 

12.1 

12.2 

12.3 

12.4 

12.5 

Where # • Instrument ID 

The. pr!=19ra:m calculates MPC: :ba&ed on a few noise peaks in the select~d window. The MPC is reported as the MDL for all PCD and PCDFs. 

Test Methods for Bvaluating Solid Waste, SW-846 Third Edition, November 1986. Method 8280, Revision 0. 
ETC Sa!ety Manual 

ETC Sap~ple and Hazardous Waste Disposal SOP #Jm201001 
1 

.-r kr • .r rC,tS , • ., 6 

The Preparation of Standard Solutions for PCDD/PCDF Analysis by SW-846, SOP number BX60060o,.,,.. r..:TtF.rr,.~.,,.~, .... 
The SXtraction and Cleanup of Bnvircmmental. Waste Samples for PCDD/PCDF Analysis by SW-846, E'I'C SOP number EX41190~, ~ /.._?"_..,... 

I 

. 
t;u~ -- ""--· ~ ; 
~ ?A4-C1'-v.r . , 
r/-r/rr 
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SOP No.: 7.1 

Title: 

Scope: 

Sample Chain-of-Custody Procedures 

This Standard Operating P~:ocedure describes t:he Chain-of-Cust:ody 
procedures to be followed by Sample Control personnel. 

I. Sample Receipt Chain·of·Custody 

The appropriate Chain·of·Cuatody procedures must ba observed for all 
samples received. Samples received from the Sample Management Office (SMO) 
must have a complete Chain-of-Custody (COC) record, since these samples 
result in data which must be legally defensible. Therefore, ehe following 
procedures must be followed upon the receipt of samples, 

A. · Sample receipt and inspection shall be performed as described 1.n SOP 
7.2, Sample Receipt, Inspection, Preservation and Storage Condition 
Requirements. The sample receipt shall be documented us in,o; the 
Sample Receipt .Checklist, or for CLP samples CLP Form DC·l (see SOP 
7.2, Sample Receipt, Inspection, Preservation and St:orage Condit:ion 
Requirements, Figures 1 and 2, respectively, for examples). 

B. Afeer compleeing the sample inspection and docW!Ient:ation process and 
finding no discrepancies, the original form is retained and included 
in the respective project fila. Upon receipt:, the client's Chain
of-Custody Form is signed by Sample Custodians t:o document time and 
date. A copy is returned to the client or designated sample 
management agency. 

C. Samples shall be logged into the Laboratory Information Management 
System (LIMS) as described in SOP 7.3 •sample Logging and Record 
Keeping Procadures•. 

D. The Project Manager/Client Services Group shall be responsible for 
contacting the client (or SMO) to resolve any discrepancy or to 
report occurrences such as broken samples, improperly preserved 
samples, samples not listed on COC, insuffient sample volumes or 
inappropriate amount• or containers. The problem and the resolution 
shall be documented on the Sample Receipt Checklist Form. 

£0"d ~10"0N S£:S1 S6'V~ tnr 60~10V810£1"DN l3l l~lN3WNO~I~N3 dS 
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Equally important to aample receipt Chain·of·Custody procedures is 
laboratory Chain-of-Custody documentation. 

A. Samplea are requeated from Sample Control thro\le;h t.h" use-. <>f t.hP. 
Sample Request Form (Figure 1). These fo:rms are available from 
Sample Control and are completed by the analyst requesting samples. 
The form requires that the person requesting the samples enter their 
name, the date, time the aamples are needed, and the date of the 
request. This information is located at the cop r,f t:he pae;e. The 
aamples requested ere documented by entering t:he samples' GP N\lmber 
and the analysis. The location block is completed by the analyse 
after a work order has been transmitted. Once custody of the samples 
has bean transferred, the Sample Coordinator notes the date and time 
the sample request was completed and signs the form. The form is 
retained only for the purpose of review by the Sample Control 
Supervisor for usa in assessing work load, and then may be discarded. 

R. Yhen a request for samples is received by Sample Control, the Sample 
Custodian shall first locate the samples request:~tl -"S listed f.n t:he 
Sample Log Book. The LIMS Fraction Sheet (see SOP 7. 3, Sample 
Logging and Record Keeping, figures 2 and 3 for examples) lists all 
samples in each individual work order and the assigned locations. 
Transfers are documented on the COC form. All samples can be found 
at the ass:l.sned locations UJiless transferred to lab personnel. 
Transfers shall be documented on the in house Chafn·<>f·Cust:ndy Form. 
The Chain-of-Custody document serves as an effective m~-""~ in 
determining sample locations. 

C. Once determining that samples are available for transfer, the sample 
custodian locates and removes the samples before placing on 
workbench. The idenl:ifieation of the samples is che>ckcd against the 
Sample Request Form, and the LIKS Chain-of·Cust:ntly Form. Tf the 
aamples do not match the Sample Request Form or the LIHS ChAin·nf· 
Cuatody Form, the identity question mu11t be resolved before any 
transfer can taka place. If there are no problems, tho samples are 
transferred to the analyst. 

D. To transfer the samples to the laboratory the following information 
must be completed on the LIKS Chain-of-Custody Fnrm. 

Fraction Id 

Enter the sample fraction Id designation for the samples being 
eranafarred. Since Chain-of-Custody Forms "re work nrdar 
specific only the two digit and one latter sample identifier 
need ba entered. 

VO'd ~lO'DN S£:S1 S6'V~ Jnf 60~10V810£1'DN l31 ltHN3WND~II\N3 do 
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Enter t:he name of t:he Sample Custodian releasing the samples. 

Date/Time 

Enter ehe date and time of t:he transection. 

Transferred To 

Enter the name of the person t:he samples are being transferred 
to. 

E. Vhen samples are returned to Sample Control the change in custody 
must again be documented. The 1dent1ficat:ion of t.hP. ~;amples is 
checked versus the Chain•of·Custody to verify sample identit:y. The 
following information is completed on the same line previously used 
when the samples were initially logged out:. 

Accepted By 

Enter the name of the Sampla Custodian receiving the samples. 

Date/Time 

Enter the date and time of t:he transaction. 

Dispos i tl.on 

Enter the disposition of the samples, 1. e, rAt:urned r.n ""mple 
location. Empty sample cont:ainO!rs are taken to the rU"I'n"al 
area for proper discard. 

F. Laboratory personnel aeeeptin& samples must take full responsibility 
for those samples. Samples must remain under the custody of that: 
individual, and shall not be t:ransferred to another chemist without 
documentation on the LIMS Chain-of-Custody Form. 

G. Vhen sample disposal is approved, or when a sample is eomplet:ely 
consumed, the information shall be noted on the LIMS Chain-of-Custody 
Form. Empty sample containers should be returned to Sample Control 
for documentation and disposal. 

SO'd ~lO'DN S£:S1 S6'V~ Jnf 60~10V810£1'DN l31 ltHN3WND<!!If\N3 d' 
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When it becomes necessary to aub-contract sample analyses to another 
laboratory, custody of the eample(s) must be transferred to that laboratory 
in the form of a Chain·of·Cuetody Transfer for Subcontracted Analysis 
(Figure 2). The forma are available in the Sample Control office. Sample 
control wlll complete the information on the Chain-of-Custody regarding 
the name and address of the lab and the sample information. The Sample 
Custodian/Coordinator must: sign and date the form t:o releas.e custody of 
the aample(s), and retain a copy of the form in the Chain-of-Custody record 
corresponding to the sample(s). The Chain-of-Custody will accompany the 
samples in the sealed container being shipped to the sub-contracted lab. 
The individual raaponsibla for the custody of the sample(s) will sign and 
date the record, return the doc:UIIIent to GP Environmencal Services. 
addr••••d to tha Sample Control office and/or projec.t manager. The 
returned Chain-of-Custody shall be placed ln the data package being sene 
to client. A completed example is shown as Figure 3. 

90"d ~!O"ON S£:S! S6'V~ Jnr 60~!0V8!0£!'DN l31 l~lN3WNO~IAN3 do 
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SAMPLE REQUEST FORM 

~-odl!y: _______ _ 
Dahl Reo!-":-----------

Dale Needed=--------
T~Nccded: ____________________ 7 

QPNumbet Anahrsjs I 0!3tjpn gpNpmber Analnis _ lggtion 

• 

R.equesl filled By:------------- Dabltr~=------------------

LO'd ~~O'DN S£:S~ S6'V~ Jnr 60~~0V8~0£~'DN l31 ltHN3WND~II\N3 d' 
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Samplos Tr11Uiened Frcm : 

<lP EDvlton .. cnlal SerWa 
mrenyl'ulrwar 
<lailhenburr, 'MD '1l6fT1 

(800) 926-6801 

GP ltklllifieailoe No. 

' 
I 

CollocliOD 

CIIAIN-OF-CUSfODY FORM 

Sample Cuslodr Traulcr lor 

Sa!Jconlncfcll Analysis 

Dolcj11me~~ Matrix Analy.is Requirod 

Samrlos Tn11srcrrcd To : 

Allemioo: -----------

No. ol 
Containers 

Rcrorl Due 
Verbal WriRca 

Com.,.~=------------------------------------ CHr~=----------------------------~---PONUmoor. _____________________________ _ 

Coo~
I~•U

rooR
~I~:

 __________________________________________________________ __ 

Relinquuhed by : (SiB••••re) Dale(l'imc Reccivod Oy : Dale>/Time': 

. Relinquuhed by : (S1jplalu"') D:llc/Tinlc Rccdved Dy: 

Please mmplete this Chaia-d'-Cuslody Form immediately upoa receipt. retain a eopy (OC' sllbconlradln& laboralorJ records and relura lhc origiaal to: 

GP Enwironmen!AI Servi<cs, 2ln rcny rorkWlly, Goilhersburr. Macyland 2lJII77. 
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Samples Transferred Pr- : 
CHAIN-OF-CUSTODY FORM 

S1mplc C•stotlyTranart..,. ror 
Subcunb'acle:d Aaal,p:b 

Samplcs Trans!c:rred To : · 

Z?;lri .. ;tbi~~~=-j 
B. .. :.k. "-· M A 

OP &wonmulal Scm..:. 
2111Z Perry Parkway 
Gaitbcnburs, MD 20877 
(800) 926-6800 

Allcutloa: \, -h n f"..J.....;;,,,.,.-1-

CoUecllo• No. of . .!:f""D"" 
-· ·--··-·-··-·· ··- --- ·····- ···-.. - ....... -- ..... -··- -·---·· ·- ···-·-· 
a,,.,..,c. nn, -oJA ,.J,/<1,@ fYI/111\ lr.J.Jc... 1-1'\1 "f- r.o:J 4 . d~/9, ,_J,.J. 

C!.-J Ml. n 10 -o 1..1 . t.f.ll'l G rt.oo I I I I I 
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CommCDts: s ... Mp/q ,si,;JIPE.l 0'1 ica. Ple...rs . C.niCr: !Ji\S tJu;l ])"¥,(; c 

. , ct-.u.k -I:S:O::~...J;',~'f~ ;:r·;tt . ro l'lambcr: L- 14 1 ~-; • 

Cond'~1an Upoa Receipt : :: (.._ e. • oJ "' 1 c c ( Ts ,... 1> s v .. ,J oJ ,. ., 0 c) 
• 

Relinq•ishcd by: (Sipolurc) 

s .... u .. ,.A~ 
Dale {Time 

4/a.,hoQ/'Joo 
Received Dy ~......:....t 
ol.k 

Dale(Timc : · . 

G.I.JRoG D?oo 
' r • 
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Relinquislied by: (S"IIn•IDrc) Dale {Time lleceiYCd Dy : 

· . 
rlc.ap complcta lbla c•a1•of-Custody Porm immediately Up4UI r~cipt. rclaill I CO(JJ ror aubcontracdnalaboratory records and rctura th~ orighaallo: 

OP Environmental Scrric:es, 202 rerry Parkway. Gaithersburg, M3rylilnd 20877. . . 
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Project: 

Client 

1 Send Aesufts To: 

I Addrass: 

Phone: 

SampleiD• Dale 

1 
Relinquished By: 

Relinquished By: 

Relinquished By: 

202 Pmy Patkway 
Gaithersburg, Maryland W877 

(301) 926-6802 
~uaa WUi~- II m Pgal 

Turnaround lime I / / / / I I I I I 1 

Sample I Sampler's 

Time Matrix ln~ials 

i I I I I 

I Data/Time I Received By: 

I ! 

Dato/Time Received By: 

I 
Datemme 

Received By: 

I 

I I I ' 
Relinquished By: 

Date/lime I Shipper: 

I I 

lab Comments: 

I 

Received for Laboratory By: 

AlrbillNo.: 

I 

CLIENT 

COMMENTS 

Dale/Time 

I 

TTemp: 

I 
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C:i.CIENVIRONMENI'AL SERVICES 

SAMPLE RECEIPT CHECKLIST 

,/.O.No. 

Date Received 

Time Rcteivcd 

Received By 

Airbill/Mani.fest PreseDt? No. _______ _ 

Shipping Container in Good Condition? 

Custody Seals Present on Shipping Container? 
Condition: Good __ Broken __ _ 

Chain-of-Custody Present? 

Chain-of-Custody Agrees with S~ple Labels? 

:hain-of-Custody Signed? 

Packing Present in Shipping Container? 
Type of Packing-----

. Custody Seals on S~ple Bottles? 
Condition: Good __ Broken_ 

Total Number of S~ple Bottles __ _ 

Total Number of Samples ---:--

s~ples liit;tct? 

Sufficient Sample Volume for liidicated Test? 

YES NO 

~erN~e ____________________ _ 

Prepared (Logged In) By -:--:-:-:,..--.1.-..:::---
lllitials Date 

Pr~ect ______________________ __ 

Site ______________ _ 

VOA Holdio.g Blank LD. No .. ____ _ 

YES NO 
Trip Blanks Rcc:cived? 

No. of Sets----

VOA Vials Have Zero Headspace? _ 

Preservatives Added to S~ple? 

pH Check Required? 
Performed By?----

Ice Present in Shipping Container? _ 

Container# Temperature 

Project Manager Contacted? 
N~e: 
Date Co:-n:-t-act:-e-:d:-: -----

Any HQ respoiiSe must be detailed in the comments section below. If items are not applicable to particular ~pies or contracts, 
they should be marked N/A. 

COMME~=-------------------------------------------------------

Checklist Completed b~--------

Date'-------

•. 
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GP Environmental Services, Inc. 
202 Perry Parkway 
Gaithersburg, MD 20877 
(30 I) 926-6802 
(301) 840-1209 (Fax) 

GP Date 
Sample Sample ID Sampled 
No. 

Carrier:. _____ _ 

Report Due On: ________ _ 

Time 
Sampled 

CHAIN OF CUSTODY FORM FOR 
SUBCONTRACTED ANALYSES 

GP W.O. No .. ___ _ 

GP P.O. No. ___ _ 

Sample No. of 
Matrix Analyses Required Containers 

Airbill No:. _____ _ 

Send Report Attn: _______ _ 

Page_of_ 

Samples Transferred To: 

Attn: Phon-e: ______ _ 

Type of Preser-
Container vative Comments 

Perform Q.C. on Sample:. _____ _ 

Condition Upon Receipt: ___________________________________________ _ 

Comments: __________________________________________________ =-_______ ~~~-----
Samples Relinquished By: Date: Time: Samples Received By: Date: Time:_~-

Please complete this Chain-of-Custody Form immediately upon receipt, retain a copy for subcontracting laboratory records and return the original 
to: GP Environmental Services, 202 Perry Parkway, Gaithersburg, Maryland 20877. 


